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ion 'growth 
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ion of fhe guideway Vansit corridor, this study 
nts in this study area, including widening or 
terseetions, and modification to traffic control 
ojects in the contexts of both regional access 

(8 projects). Highlights of the plan are: 

Administrative Draft Kaka'ako Areawide Traffic Study 
December 2009 

1. EXECUTIVE SUMMARY 

As a supplement to the Honolulu High Capacity Transit Corridor Project (HHCTCP) Draft Environmental 
Impact Study (DEIS), the Kaka'ako Areawide Traffic study was conducted for the City and County of 
Honolulu to assess regional and local access to future guideway transit stations and the surrounding 
high-density commercial and residential development in the Kaka'ako-Makiki areas of O'ahu, Hawaii. 
The study identifies the regional freeway bottlenecks and causes of local traffic congestion in the study 
area and presents an areawide transportation improvement program that aids mobility. 

The study area encompasses the H-1 freeway from Pali Highway to just east of Kapahulu Avenue 
(approximately four miles). For local circulation, the study boundary is defined by Wilder Avenue and 
Lunalilo Street on the north, Punchbowl Street on the west, Ala Wai Canal and Kapi'olani Boulevard on 
the east, and the Pacific Ocean. The area currently supports approximately 7,000 residents and 23,400 
jobs. 

Between year 2000 and 2030, the study area is envisioned for a significant change in land use makeup 
from primarily industrial and commercial uses to a high-density residential and commercial mix. The 
population and employment are expected to increase considerably to almost 33,000 residents and 33,800 
jobs. Existing traffic congestion on the regional H-1 freeway and major arterials has significantly affected 
the circulation and quality of life of residents and visitors in the study area. Severe congestion at the 
freeway interchanges with gridlock conditions were observed at all ramp access intersections, resulting in 
increased neighborhood cut-through traffic. 

As a provision for futt!i-re po 
makes specific recommends 
modification of the freeway ra 
devices. The plan recommen 
(12 projects) and locaLcir 

• New circulation roadways near the future Kaka'ako guideway transit station and the Ward 
neighborhood 

• Add a new left-hand off-ramp' from H-1 to Vineyard Boulevard, with reconfiguration to existing 
Vineyard Boulevard flyover 

• Re-opening access from the Lunalilo on-ramp to the H-1 Freeway during the AM peak period, 
and provision of two lanes on the Lunalilo Street on-ramp, which would merge into a single lane 
before merging with H-1 after the Vineyard Boulevard off-ramp 

• Widening the H-1 eastbound mainline from the Pali Highway on-ramp to the Kinau Street off-
ramp by one lane to allow two lanes entering from Pali Highway to H-1 

• Widening H-1 eastbound off-ramp at Kinau Street from one to two lanes 

• Shifting H-1 westbound off-ramp at Lunalilo Street to lengthen the weaving section with Punahou 
Street 

1 A left-hand off-ramp allows vehicles to exit the freeway from the travel lane closest to the center median, as opposed to exiting the 
freeway from the right-hand side curb lane. 
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• Peak hour parking restriction on one side of Kinau Street between Ward Avenue and Pi'ikoi 
Street for additional eastbound travel lane 

• Converting Pensacola Street mauka of Lunalilo Street to just north of Wilder Avenue to two-way 
operations (with one lane northbound and two lanes southbound) 

• Improving access to H-1 Freeway ramps by modifying lane geometry at three intersections: 
Lunalilo Street/Pensacola Street, Pi'ikoi Street/Kinau Street/Lunalilo Street, Pensacola 
Street/WilderAvenue/Pl'ikoi Street 

• Improving access to future guideway station area by modifying lane geometry and/or control 
devices at these intersections: Ward Avenue/Ala Moana, Ward Avenue/Queen Street, Kamakee 
Street/Ala Moana Boulevard, Cooke Street/Halekauwila Street, Kona Street/Ke'eaumoku Street, 
Kona Street/ Kaheka Street, Kapi`olani Boulevard/Wand Avenue. 

Figure 5-1 is the study approach for the Kaka'ako study. Figures S-2A-C illustrate the locations of the 
recommended regional and station area roadway improvements, respectively. Table S-1 provides project 
description and order-of-magnitude cost estimates. 

FEHR & PEERS 
TRANSPORTATION CONSULTANTS 

AR00155022 



(DATA COLLECTIONN  
• Traffic Volumes 
• Travel Time Runs 

DEVELOP EXISTING CONDITIONS 
AND TRAFFIC MODELS 

IDENTIFY CONGESTED AREAS 
AND DETERMINE CAUSES 

FORM LIST OF POTENTIAL 

IMPROVEMENTS 

4.•  

USE MODEL TO EVALUATE 
POTENTIAL IMPROVEMENTS 

ASSESS ANALYTICAL RESULTS 

• Travel Time 

• Total Traffic Volume Served 

• Total Vehicle Hours Traveled 

[

RECOMMENDATIONS 
• Identify Preferred Alternativ.  . ' 
• Provide Cost Estimate 	 . 
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2. INTRODUCTION 

BACKGROUND 

With the anticipated construction of the proposed Honolulu High Capacity Transit Corridor Project 
(HHCTCP), the proposed Kaka'ako Station will provide opportunities for developing an integrated multi-
modal environment and transit-oriented development for the Kaka'ako-Makiki communities and Ward 
neighborhoods (Figure 1). The area surrounding the proposed Kaka'ako station has a high level of urban 
density with a mix of apartments and commercial properties. However, existing traffic congestion on the 
regional State Highway 1 (H-1) freeway and major arterials has significantly affected the quality of life of 
the Kaka'ako communities and impedes multi-modal access to the proposed guideway transit stations in 
the study area, including Kaka'ako Station, Civic Center Station, and Ala Moans Station. 

PURPOSE OF STUDY 

The Kakanako Areawide Traffic Study was conducted to identify the regional freeway bottlenecks and 
causes of local traffic congestion in the study area and presents an areawide transportation improvement 
program that aids mobility. A key element of the study is the operations of the H-1 Freeway. The goals 
of the Kaka'ako Study include: 

• To detail and quantify the potential traffic implications associated with the alignment and station 
area activity of 	HHCTCP a 'scussed d mitigated in the Draft Environmental Impact 
Statement (DE1 	 1•  

I  II  

den 

• To evaluate the regional access to tile ugh-density commercial and residential development in 
the study area and identify additional highway improvements or modifications to aid mobility in 
response to traffic generated in the vicinity of the HHCTCP stations and other area projects. 

The study's assessments were made by developing a sub-area model from the base year 2007 and 
future 2030 travel demand models used in the DEIS for HHCTCP, developing local area traffic forecasts 
based on this sub-area model, and then identifying roadway deficiencies. A VISUM travel demand 
forecasting model was created and used to forecast local traffic demand in much greater detail than 
possible using the HHCTCP model. The model characteristics were then converted to develop data for 
use in the study area traffic micro-simulation model. A VISSIM traffic simulation model was then used to 
identify existing and future roadway deficiencies and improvement opportunities in the study area. The 
forecasting model simulations were then used to develop improvement projects for the study area and to 
evaluate their effectiveness individually. 

The product of this study is the preparation of an areawide improvement program for the study area. This 
step used the VISUMNISSIM model package as the base to identify existing and future transportation 
bottlenecks and improvement opportunities for the H-1 corridor and the arterials and intersections in the 
vicinity of the future Civic Center and Kaka'ako Stations. 

fp 
FEHR.„& PEERS 
TRANSPOIITATIO/ICONSULTA1115 

• To assess the need hi additio 
around the high-densi4comie 	and 
result of traffic from t 	HCTCP s 	n 

and circulation system improvements in and 
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d oth rea projects. 
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Administrative Draft Kaka'ako Areawide Traffic Study 
December 2009 

ORGANIZATION OF THIS REPORT 

This report is organized into seven sections: 

• Section 1 — Executive Summary 

• Section 2 — Introduction 

• Section 3 — Study Approach and Methodology 

• Section 4 — Existing Conditions 

• Section 5 — Future Conditions 

• Section 6 — Recommended Improvements 

• Section 7 — Conclusions 

Two technical appendices are also attached, including Appendix A, which documents the development of 
the traffic demand forecasting model and micro-simulation model for this study, and Appendix B, which 
documents the assessment of the effect of potential reversal of Pi'ikoi-Pensacola Couplet under 2030 
conditions. 

1 RI 

fp 
FEHR & PEERS 
TRANSPORTATION CONSULTANTS 

AR00155031 



AR00155032 

Administrative Draft Kaka'ako Areawide Traffic Study 
December 2009 

3. STUDY APPROACH AND METHODOLOGY 

ANALYSIS TOOLS AND DATA COLLECTION 

The H-1 Freeway and the local arterials in the study area operate as a system with congestion and delays 
affecting both upstream and downstream operations. A systematic approach was used for the operations 
analysis. The study uses a combination of data collection and modeling tools including VISUM and 
VISSIM, with travel demand information from the O'ahu island-wide travel demand model developed by 
the O'ahu Metropolitan Planning Organization (0'ahuMPO). The O'ahuMPO model was developed for 
O'ahu Regional Transportation Plan 2030 (ORTP) (0'ahuMPO, 2007) and for Draft Environmental Impact 
Statement/Section 4(f) Evaluation - Honolulu High Capacity Transit Corridor Project (City and County of 
Honolulu, November 2008). 

This section identifies the methodology used to analyze the existing and future base conditions with and 
without improvements in the Kaka'ako study area. 

Analysis Tools 

The primary tools used in the traffic forecasting process are the island-wide regional travel demand 
forecasting model developed for the island of O'ahu by the O'ahuMPO and the VISUM modeling software 
package for the study area. The O'ahuMPO island-wide model is a newly expanded and calibrated four-
step model. A sub-area from the regional travel model was extracted using VISUM and was used to 
develop and facilitate a etailed es 'on of tpatterns on a turning, movement level of detail. 
VISUM allows the process to 	ture the loc scale ^ fi • utional effects of roadway improvements made 
to the H-1 freeway and arteria in the st 	ea. 	p cular eterest were the major improvements to 
the interchanges and the shift 	rant 	ns as- . iat 	ith trese improvements. 

The project area expsvie 	evere conge 	the fre ay interchanges, with gridlock conditions on 
most ramp access inters ions, resulting in eased neig orhood cut-through traffic. Travel patterns 
in the study area are sensitive to changes in roadway capacity, signal operations, and traffic demand. The 
demand-based VISUM model was supplemented with the traffic operations tool VISSIM. The VISSIM 
traffic micro-simulation model was used to conduct network-wide evaluations of traffic operations 
including corridor travel time estimates, focused analyses of freeway ramp access, and intersection 
queuing/delay. Field observations and on-road surveys were conducted for the major corridors during the 
peak periods to calibrate the VISSIM micro-simulation model. The results from the VISUM and VISSIM 
model runs were used to identify existing and future roadway deficiencies and improvement opportunities. 

Data Collection 

New traffic counts and lane geometries were collected at 50 intersections and 35 H-1 Freeway facilities 
(segments and ramps) in September 2008 for this analysis. October 2007 count data collected at 23 
intersections for the traffic analysis of the proposed guideway transit station area in the DEIS were also 
used. Two freeway mainline counts were collected on the H-1 Freeway immediately west of the Pali 
Highway Interchange and immediately east of the Kapahulu Avenue Interchange to capture the traffic 
entering and exiting the study area. 

With the volumes on both ends of the study area and the segment count data for traffic entering and 
exiting all the ramps, traffic volumes were estimated for each freeway mainline section between ramps. 
The AM and PM peak period traffic counts were balanced and used to calibrate and validate the sub-area 
VISUM model. Lane geometries were used to develop individual turning movement capacities at all 73 
study intersections for use in the trip assignment process. Posted speed limits, travel speeds and travel 
time on H-1 and major arterials during the peak hours were also collected. 
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DEVELOPMENT OF ROADWAY IMPROVEMENTS 

The traffic circulation issues in the study area stem from over-saturated conditions, design of the freeway 
weave sections, one-way circulation and geometric constraints. This project lends itself to building on this 
effort to improve not only transportation elements but also to aid community development. 

The study researched existing and future conditions in the study area and changes in population, travel 
behavior and traffic congestion, supplemented by a review of studies for the State and City agency or 
communities, including: 

• Draft Mauka Area Plan - Kaka'ako Hawaii Community Development District, Honolulu, Hawaii 
(Hawaii Community Development Authority [HCDA], May 2007) 

• Ward Neighborhood Master Plan (General Growth Properties, Inc. [GGP], April 16, 2008) 

• Interstate Route H-1: Lunalilo On-Ramp & Off-Ramp Improvements Study (R.M. Towill 
Corporation, July 2001) 

• Waikiki Regional Traffic Impact Plan — Summary Report (Kaku Associates, Inc., December 1995) 

The calibrated and validated existing micro-simulation model was used to generate performance 
measures consistent with Highway Capacity Manual (HCM) (Transportation Research Board, 2000). The 
validated VISSIM model will serve as the basis for future conditions models. Supplemented by field 
observations, the existi d future b 2030 VI IM models were used to develop potential H-1 
Freeway and local arttri 	ovencents. 	e roa 	facility lements of Pie alternatives considered 
include: 

• 
	

• 
• Construction of new c 	atidn ro •mpr 	corrbunity access 
• Widening, relocatio 	/or re-alig 	nt lithe ra 	in the study area 
• Widening aneor r 	nfiguration of t 	-rsection- the study area 
• Widening and/or re-alignment of various study arterial corridor segments 
• Conversion of one-way to two-way operations on various arterial segments 

The measures of effectiveness (MOEs) used to evaluate proposed roadway improvements include: 

• System-wide performance, including number of vehicles served, vehicle miles traveled (VMT), 
vehicle hours traveled (VHT), vehicle hours of delay (VHD), speed, and vehicle hours of delay per 
mile 

• Travel time on the freeway and major arterial corridors 
• Freeway ramp operations (volume-to-capacity [V/C] ratio estimates) 
• Intersection level-of-service (LOS) 
• Cost and benefit estimates of project alternatives 
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4. EXISTING CONDITIONS 

The Kaka'ako-Makiki areawide traffic study area covers the H-1 freeway from Pali Highway to just east of 
Kapahulu Avenue (approximately four miles). For local circulation, the study boundary is defined by 
Wilder Avenue and Lunalilo Street on the north, Punchbowl Street on the west, Ala Wai Canal and 
Kapi'olani Boulevard on the east, and the Pacific Ocean. One focus of this study is regional and local 
access to the Kaka'ako Community District2 and the adjacent Ala Moana-Mo'ili'lli and Makiki-Manoa 
communities. The Kaka'ako-Makiki area currently supports more than 7,000 residents and 23,400 jobs. 

REGIONAL ACCESS TO KAKA'AKO 

Regional access to the study area is provided primarily by H-1, supplemented by a combination of State 
Routes and local arterials. 

Traffic Conditions on H-1 Freeway 

H-1 extends along an east-west path throughout the study area, approximately one-half mile north of the 
core Kaka'ako area. Three travel lanes are provided in each direction on the H-1 mainline, with access 
ramps every half-mile to one mile. One to two auxiliary lanes are also provided at a few locations3 for a 
weave and merge section. 

results for 	H-1 Fre 	y (Figure 2), major bottlenecks were observed in 
hing the 	area, 	he Liliha-  Interchange -on the west end and the 

st end dun 	both 	nd PM peak periods. Congestion at the Liliha 
muter tr 	eadi 	wntown Honolulu and the school district north 
ani Ifiter  •  ge w 	ly a &ult of the crossing movement between 
et and tra 	 flyover ramp at Kapi'olani Boulevard. During 
7:30 AM), a 	ately 6,i  0 vehicles were observed to travel in either 

direction on H-1 in the vicinity of Pali Highway. Koko Head of Kapahulu Avenue, approximately 5,900 
vehicles were observed to enter the study area on Ewa-bound H-1, while 5,100 vehicles were traveling to 
the Windward side. 

In the core H-1 study corridor from Nuuanu Bridge to Kapahulu Avenue during the AM peak period, 
congested conditions were observed on sections of the H-1 Freeway from Nuuanu Bridge to Ke'eaumoku 
Street in the Koko Head-bound direction and from the Kapi'olani Interchange to Punahou Street in the 
Ewa-bound direction. The hot spots on H-1 during the AM peak hour include: 

• Eastbound lanes between the on-ramp at Pali Highway and off-ramp at Punchbowl Street 
• Eastbound merge section between Vineyard Boulevard and Ward Avenue 
• Eastbound off-ramp at Kinau Street 

2 Draft Mauka Area Plan - Kaka'ako Hawaii Community Development District (Honolulu, Hawaii, Hawaii Community Development 
Authority (HCDA), May 20071. The Kaka'ako Community District Area is comprised by two sub-areas: Mauka Area and Makai 
Area. The Mauka Area covers an approximately 450-acres area and is bordered by Pilkoi Street, Ala Moana Boulevard, Punchbowl 
Street and King Street. The Makai Area includes approximately 220-acres area and is defined by Ala Moana Boulevard, Ala Moana 
Regional Park, and Honolulu Harbor." 

3 Auxiliary lanes are provided on the H-1 Freeway Ewa bound between the Lunalilo on-ramp west of Pensacola Street and Vineyard 
exit, between the Punahou Street on-ramp and the Ke'eaumoku Street off-ramp, between University Avenue and Wilder Avenue, 
and H-1 Freeway Koko Head bound between the Uliha Street on-ramp and the Pali Highway off-ramp, between the Pali makai-
bound on-ramp and the Kinau off-ramp, and the Pfikoi on-ramp to the Punahou Street off-ramp. 

AR00155034 

According to the speed 
both directions of H-1 ," 
Kapi'olani Interchange on the 
Interchange was a result of c 
of H-1. Congestion at the Kapi 
traffic entering H-1 from 6th 
the morning peak houl' (6 



Legend 
Average Speed (MPH) 
■•••  0-15 

15 - 30 

30 - 40 
40 - 50 

- >50 

Legend 
Average Speed (MPH) 

- 0-15  
15 - 30 

30 - 40 
40 - 50 
>50 

FEHR St PEERS 
TRANSPORTATION CONSULTANTS 
111....e1.210.21110 PI Kaltra..5.,515WYD, 	 R 
botentar te,03 

 

H-1 FREEWAY 
AM AND PM PEAK HOUR AVERAGE TRAVEL SPEED 

FIGURE 2 

 

AR00155035 



Administrative Draft Kaka'ako Areawide Traffic Study 
December 2009 

• Eastbound off-ramp at Punahou Street 
• Westbound merge section between Wai'alae Avenue on-ramp and University off-ramp 
• Westbound weave section between the on-ramp at University and off-ramp at Wilder Avenue 
• Westbound on-ramp at Alexander Street and Metcalf Street 
• Westbound weave section between the H-1 off-ramp at Lunalilo Street and local traffic on Lunalilo 

Street under the Ke'eaumoku Bridge 

With these hot spots, the average corridor travel time on H-1 from Nuuanu Bridge to just east of 
Kapi'olani Interchange (about four miles) was approximately 10 to 11 minutes in the eastbound direction 
and 13 to 15 minutes westbound. 

During the PM peak period, traffic congestion is generally worse than the AM conditions. In the afternoon 
peak hour (5:00 to 6:00 PM), approximately 6,100 vehicles were traveling on H-1 eastbound at Pali 
Highway, while almost 6,600 vehicles were traveling in the opposite direction. East of the Kapi'olani 
Interchange, approximately 5,400 vehicles are entering the study area on Ewa-bound H-1, while 
approximately 8,704 vehicles were traveling on H-1 eastbound exiting the study area. Stop-and-go 
conditions were observed on the eastbound lanes beginning at the Liliha Interchange to east of Ward 
Avenue, with a slightly better flow from Ward Avenue to Punahou Street. East of Punahou Street, the H-1 
traffic queue dissipated and operated at almost free flow conditions (50 miles per hour) until the 6th Street 
off-ramp. Westbound, congested conditions began at the University Interchange and extended all the 
way to the Nuuanu Stream. Several hot spots were observed on the H-1 Freeway mainlines and ramps: 

• Westbound on-ramps at University Avenue 
• Westbound oq, 	Alexande 	et and 
• Westbound on-ramp  Y  unahou Str 
• Westbound on-ramp 	unaWo 
• Westbound weave secjtn betw 	 front Punchbowl Street and H-1 exit ramp to 

Pali Highway 
• Eastbound we'av 	tion between 	-1 on-r-! from Pali Highway and H-1 off-ramp to 

Punchbowl Street 
• Eastbound merge section from the H-1 on-ramps from Vineyard Boulevard and Ward Avenue 

The PM corridor travel time from Nuuanu Bridge to 5 th  Street was about 10 to 11 minutes eastbound and 
approximately nine minutes westbound. 

Closure of Access to H-1 Lunallio On-Ramp during the AM Peak Period 

The State of Hawaii Department of Transportation (HOOT) has implemented temporary closure of the H-1 
westbound on-ramp from Lunalilo Street (also known as the Lunalilo on-ramp) from 6:00 to 9:30 AM on 
weekdays. Cones were deployed between the H-1 mainline and the existing Lunalilo on-ramp structure 
such that this on-ramp had become a local bypass lane from Lunalilo Street to Vineyard Boulevard during 
the AM peak hour. Access from H-1 to Vineyard Boulevard has been maintained though an opening in 
the cones, about 200 feet west of the exit, beginning under the Ward Avenue Bridge. The AM peak 
period closure of the Lunalilo on-ramp was intended to eliminate the traffic weaving between the Lunalilo 
on-ramp and the Vineyard off-ramp and improve the traffic flow on the H-1 Freeway. Before the closure 
of the ramp, the historical volume of the weave section was over 2,600 vehicles in the AM peak hour4. 
Since the closure of access to H-1, the Lunalilo on-ramp has become a local bypass lane, carrying 

4 Source: Interstate Route H-1: Lunalito On-Ramp & Off-Ramp Improvement Study (A.M. Towill Corporation, July 2001 [Project No. 
H11-02-97]) 
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approximately 1,000 vehicles from Lunalilo Street to Vineyard Boulevard during the AM peak hour. 
Traffic on H-1 can still exit Vineyard at the end of the cone deployment. 

Approximately 2,200 vehicles exited the H-1 Freeway mainline to Vineyard during the AM peak hour. 
Therefore, Vineyard Boulevard carried roughly 3,200 vehicles in the Ewa-bound direction during the AM 
peak hour. Traffic using the Lunalilo on-ramp to access H-1 may have changed routes to use Vineyard 
Boulevard to connect to the on-ramp from Punchbowl Boulevard, or shifted to parallel arterials or cut 
through the neighborhood streets to travel further west (e.g., Vineyard Boulevard, School Street, Wilder 
Avenue, Beretania Boulevard, and Nimitz Highway). 

During the PM peak hour, access from the Lunalilo on-ramp to H-1 remains open. The weave section 
between the Lunalilo on-ramp and the Vineyard Boulevard on-ramp carried almost 2,450 vehicles, of 
which 1,600 vehicles entered H-1 from the Lunalilo on-ramp and only 850 vehicles exited Vineyard 
Boulevard. 

Figure 3 illustrates this bottleneck area due to restricted access from the Lunalilo on-ramp to the H-1 
Freeway. 

LOCAL CIRCULATION IN KAKA'AKO 

Local circulation in Kaka'ako is provided primarily by two State Routes and major arterials. Pali Highway 
(SR-61) and Nimitz Highway (SR-92 or Ala Moana Boulevard in the study area) serve the study area for 
both regional and local circulation. 

Pali Highway is one oithe k 	aukkmaka  rtl 
travel lanes are provided in e 	direction f  ' 
mile north of H-1). Continui 	mac .  .,.,  e.  
Vineyard Boulevard, Pali Hig ay splits 
the Fort Street Mall a 	other trans°T1

I approximately 2,100 vehi 	used Pali High 

• Kalihi irea, besides ihE Likelike Highway. Two n 	A , 
erchange to the Wyllie Street Interchange (one 

- I ig ■• ay poPides three lanes in each direction. At 
e-w' 
	

akai-bound streets, with one connecting to 
into  L.'  op Street. During the AM peak hour, 
access e H-1 freeway to go to Downtown Honolulu 

and other communities in the study area, while approximately 620 vehicles exited H-1 to mauka-bound 
Pali Highway. In the PM peak hour, approximately 1,850 vehicles entered the H-1 Freeway from Pali 
Highway, while about 1,150 vehicles left the study area via Pali Highway. During the AM peak commute 
hour, an extensive queue was observed from Pali Highway inbound to the H-1 Freeway such that the 
average travel time was almost 15 minutes on Pali Highway from Wyllie Street to Vineyard (a 1.2-mile 
stretch). The makai-bound queue in the PM peak period was much shorter than in the AM peak period, 
but travelers still needed about nine to 10 minutes to get through this segment. The mauka-bound traffic 
flow on Pali was operating under much better conditions, so that the travel time for the same section took 
less than five minutes. 

On a typical weekday, Nimitz Highway/Ala Moana Boulevard carried roughly 5,200 to 5,500 vehicles 
heading toward or leaving the study area during the AM and PM peak hours, while it carried about 2,700 
to 3,300 vehicles from the Waikiki and McCully communities during the AM and PM peak hours. Three 
travel lanes are provided in each direction, with turn pockets provided at most of the intersections in the 
study area. Every morning, a major bottleneck occurs near the Aloha Tower and on the bridge crossing 
the Ala Wai Canal. In the afternoon, Koko Head-bound traffic was generally worse than Ewa-bound 
traffic. Heavy left-turn movements at the intersections for commercial uses on the mauka side of this 
corridor resulted in extensive queuing, which often exceeded turn pocket capacity at many intersections. 
The combination of commuter traffic to Waikiki and East Honolulu and retail trips to the commercial strips 
and the Ala Moana Shopping Center make the Koko Head-bound direction experience stop-and-go 
conditions. Due to the congestion and low posted speed limit (overall 25 miles per hour), the corridor 
travel time increased from about five minutes during the off-peak to beyond 15 minutes (even 30 minutes) 
for this two-mile section. 

AR00155037 
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Principal Ewa-/Koko Head-bound arterials serving the study area include Vineyard Boulevard, the King 
Street/Beretania Street one-way couplet, Kinau Street, and Kapi'olani Boulevard on the makai side of the 
H-1 Freeway and Lunalilo Street and Wilder Avenue on the mauka side of the H-1 Freeway. The main 
mauka/makai roadways in the study area include Punchbowl Street, South Street, Ward Avenue, the 
Pensacola/Prikot Street one-way couplet, Punahou Street, Kalakaua Avenue, and McCully Street. Traffic 
conditions on these arterials, especially those mauka-/makai-bound roadways that have direct access 
ramps to H-1, are significantly affected by the traffic to and from the H -1 Freeway. For instance, traffic 
queuing at the eastbound on-ramp at Ward Avenue and westbound on-ramps at LunaIllo Street, Punahou 
Street, at Alexandra Street/Metcalf Street (via McCully Bridge) often extend beyond King Street. 

Another example is on Lunalilo Street, where major crossing and merging affected traffic during the peak 
period: 

• Traffic from the Makiki communities used neighborhood streets and the Ke'eaumoku bridge area 
and connected to Lunalilo Street, traveling Ewa-bound to use the Lunalilo on-ramp to H-1 or 
Vineyard Boulevard or continuing Ewa-bound to School Street 

• Traffic from east Honolulu exited the H-1 Freeway, crossing Pi'ikoi Street and turning left at 
Pensacola Street to reach Downtown, the Kaka'ako or Ward communities. 

• Traffic from the Kaka'ako, Ward and Ala Moana areas intending to use the Lunalilo on-ramp, via 
triple left-turn lanes at Pi'ikoi Street and then crossing Pensacola Street, merging into one lane 
before entering t 	ramp 

The study area is served by 	erous bus 	 r shuttles. Most of the bus stops are on the far 
sides of the intersections. D 	ateel ,- 	 ones er bus pullout areas are provided in the 
vicinity of the public facilities 	shoppin 	 er, frequent services and curb side boarding 
often resulted in bus blocka 	o traffic o 	 tania Boulevard, Kapi'olani Boulevard, and 
Ala Moans Boulevard.' 

Figures 4 to 7 illustrate the average travel speed and/or travel time conditions for selected corridors, 
including the Pi'ikoi Street/Pensacola Street Couplet, the King Street/Beretania Boulevard Couplet, Ala 
Moana Boulevard, Kapi'olani Boulevard, and Pali Highway. 

Contraflow Operations 

In or adjacent to the study area, the City and County of Honolulu has operated contraflow5 lanes by 
deploying cones along congested corridors during the commute peak periods, including portions of 
Kapi'olani Boulevard, Atkinson Drive, Ward Avenue, and Waiale Avenue. The reversible lane operations 
on Kapi'olani Boulevard have been interrupted intermittently due to the construction of the Kapi`olani 
Boulevard Water & Sewer Systems Improvement Project. This infrastructure project occurred during the 
preparation for the AA/DEIS for the HHCTCP, starting in summer 2007. The City and County resumed 
the reversible lane operations on Kapi`olani Boulevard and Atkinson Drive in December 2008, as 
described below: 

5 Source: Transportation Technical Report, Honolulu High-Capacity Transit Corridor Project (City and County of Honolulu, August 
15, 20081. "A contraflow lane typically provides vehicular travel inane direction, but is reversed during certain times of the day." 
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• Kapi'olani Boulevard:  During the off-peak periods, Kapi'olani is a six-lane facility, with three lanes 
in each direction. The AM peak period contraf low operation on Kapi'olani Boulevard starts about 
500 feet east of Date Street, with five westbound travel lanes and one eastbound travel lane. 
Between Date Street and South Street, it operates four westbound through lanes and two 
eastbound through lanes. In the PM peak period, the reversible lane starts from Wiliwili Street 
(just west of McCully Street) and ends at Kamakee Street. At the intersection of McCully Street 
and Kapi‘olant Boulevard, the westbound lane and one westbound through lane are closed and 
only the two westbound through lanes are used. Between McCully Street and Kamakee Street, 
Kapi'olani Boulevard provides two westbound through lanes and four eastbound through lanes. 
To facilitate contraflow operations, left turns are usually restricted from the non-peak direction on 
Kapi'olani Boulevard to/from major north/south arterials (i.e., Kamakee Street, Ward Avenue, 
Kaheka Street, Kalakaua and Atkinson Drive). 

• Atkinson Drive:  Atkinson is a five-lane facility, with three mauka-bound travel lanes and two 
makai-bound travel lanes between Kona Street and Kapi'olani Boulevard. The AM contraf low 
provides two northbound through lanes and three southbound through lanes. The PM contraflow 
provides four northbound right-turn lanes from Atkinson Drive to Kapi'olani eastbound and one 
southbound lane in this section. 

operation starts about 150 feet south of King Street in front of 
southb • d lanes and one northbound lane. At the Ward 

- 	 e d 	ment sits up one northbound through lane, one 
e )-out 	"1,  through lanes. This AM contraf low ends just 
.! War 1Ave e nortri of Lunalilo narrows to only one lane in 

era on Ward Avenue. 

• le Avenue is a 	to the 	t boundary of the study area, with only PM 
contraf low operation. The PM contraflow starts between 7 th  Street and 8 th  Street, and ends at 
Kapahulu Avenue, with three eastbound through lanes and two westbound through lanes. 

The contraf low operations facilitate the traffic flow in the peak direction of the above-mentioned facilities, 
however, they were also observed to result in longer queuing in the non-peak direction of these facilities 
when the demand of the non-peak direction remained high (e.g., Ward Avenue, Pi'ikoi Street, 
Ke'eaumoku Street, Kalakaua Avenue). The restriction of left turns also resulted in longer queuing for 
intersections with dedicated left-turn phases and increased right-turn movement in these corridors, 
especially to and from commercial driveways. 

ACCESS TO PROPOSED GUIDEWAY TRANSIT STATIONS 

Three guideway stations are proposed in the vicinity of the Kaka'ako-Makiki area, including Kaka'ako 
Station, Civic Center Station, and Ala Moana Station. 

Kaka'ako Station 

Located at the Ward Avenue/Queen Street intersection, the Kaka'ako Station is surrounded by a mix of 
apartment and commercial properties. Sidewalks on Ward Avenue are within typical widths. Sidewalks 
are missing or discontinuous in the small industrial zone on Queen Street near Ward Avenue. The bike 
path on Ala Mona Boulevard is the only available bicycle facility in the study area. 
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Key arterials serving the Kaka'ako Station area include Ward Avenue, Queen Street, Kamakee Street, 
Waimanu Street, Ahui Street, Kapi'olani Boulevard, and Ala Moana Boulevard. Most of the roadways in 
this area are used for local access and circulation rather than for long-distance commute travel. As a 
result, the traffic flow is generally slow and generates many stops and delays for motorists. However, 
most intersections operate at a reasonable or at least acceptable LOS (i.e., LOS D or better) during peak 
periods. The exception is the unsatisfactory LOS E observed at the Ward Avenue/Kapi'olani Boulevard 
intersection, where the contraflow operations on Kapi'olani Boulevard and Ward Avenue carry higher 
traffic volumes in the peaking direction and longer queuing lengths in the non-peak direction. Only one 
bus line, Route 6, currently operates on Ward Avenue. 

Civic Center Station 

This proposed Civic Center Station would be located on Halekauwila Street between South Street and 
Keawe Street. Immediately adjacent to the station are under-utilized commercial parking lots and private 
properties, with major public sector facilities within walking distance. Several high-density residential 
towers or commercial development projects are under construction along South Street. It is expected that 
the major mode of access to this station would be via walking or bicycles. Sidewalks and pedestrian 
crossings to the station are available but not heavily used. No dedicated bike facilities are available to 
serve the station area. 

Vehicular access to this station area is primarily via Halekauwila Street, South Street, Keawe Street and 
Cooke Street, and Ala Moana Boulevard. These streets tend to carry relatively high volumes of traffic 
each day, but volumes are well distributed over the entire day as opposed to concentrating during peak 
periods. Key arterial late ns that pr acces the station are operataryg good levels of service 
(LOS C or better) during bot  1  -ak periods heB 

 I 	
ices are available on South Street (Routes 42, 

85/85A, 88, and 89) and Quee treeJ (Ft 	). I 
	I 

Ala Moana Station 

Located at the Kona Street/Ke'eaumoku Stree intersection, the proposed Ala Moans Center station is 
adjacent to the Ala Moans Shopping Center, a large arcade of high-middle and low-end shopping mall. 
The station area has a high level of urban density, with commercial complexes and some residential and 
apartment communities. This station would be the multi-modal transfer terminus of the First Project 
Alternative as described in the DEIS. Numerous bus lines are serving the station area and the Ala Moana 
Shopping Center, including Routes C, 5, 6, 8, 17, 18, 19, 20, 23, 40/A, 43, 51, 52, 53, 56, 57, 57A, 65, 
88A on Kona Street, Routes A, 3, and 9 on Kapi'olani Boulevard, and Routes E, F3, 42, and 98A on Ala 
Moana Boulevard). Significant bus transfers and walk trips to and from the rail station are expected. 
However, pedestrian access to Kapi'olani Boulevard is restricted, and people currently walk down an alley 
way between buildings for access. The area around the Ala Moans Station has the potential for 
vehicle/pedestrian conflicts, especially when pedestrians cross Kona Street near the Ala Moana Shopping 
Center. 

Vehicular access to the Kaka'ako Station area is provided by Kona Street, Ke'eaumoku Street, Mahukona 
Street, Kapi'olani Street, the one-way couplet of Pi'ikoi Street and Pensacola Street, Waimanu Street, 
Atkinson Drive, and Ala Moans Boulevard. Traffic conditions near the station are largely affected by trip 
generation of the Ala Moana Shopping Center and the queuing conditions of the traffic to and from H-1 
ramps on Lunalilo Street via Pi'lkoi Street, Pensacola Street and Ke'eaumoku Street. Left-turn 
restrictions on Kapi'olani Boulevard and Atkinson Drive make local circulation somewhat difficult. Except 
the poor level of service observed at the intersection of Ke'eaumoku Street & Kapi'olani Boulevard during 
the PM peak hour, the remaining intersections surrounding the station are operating at acceptable LOS D 
or better during both peak hours. Figure 8 illustrates the intersection operating LOS conditions for the 
station areas. 
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5. FUTURE BASE CONDITIONS 

According to the DEIS', the Kaka'ako area is expected to experience major population and employment 
growth from approximately 7,000 residents and 23,400 jobs in year 2000 to approximately 33,000 
residents and 33,800 jobs by year 2030. The Kaka'ako area is expected to undergo a change in land use 
makeup from primarily industrial uses to a high-density residential and commercial mix. 

FUTURE 2030 BASELINE ROADWAY IMPROVEMENTS 

A review of future baseline transportation improvement projects was conducted for the study area 
Sources for the development of this project list include: 

• 2030 Oahu Regional Transportation Plan (ORTP) (Kaku Associates, Inc., March 9, 2007) 

• Oahu Transportation Improvement Program FYs 2008-2011 (2008-2011 TIP), as amended 
through Revision #6 (0'ahuMPO, July 22 , 2008) 

• Semi-Annual Status Report for Projects Programmed in FY 2008 of the FYs 2008-2011 
Transportation Improvement Program (0ahuMPO, September 30, 2008) 

• Draft Mauka Area Plan - Kaka'ako Hawaii Community Development District (KHCDD), Honolulu, 
Hawaii (HCDA, Ma 2007) 

• Ward Neighborhood 	ter 'Plan (G 

The 2030 ORTP includes proj ts fo; 	 d to be a high degree of commitment on the 
part of the City and/or the St 	while the •ortation Improvement Program (TIP) and its 
semi-annual report inclu 	e adopted 	 transit, highway, bicycle, and pedestrian 
projects that will receiv ederal transport e near future. Therefore, transportation 
improvement projects from the TIP and ORTP are assumed to be have been implemented by 2030, and 
therefore, will be incorporated into the baseline 2030 travel demand model forecasts for the Kaka'ako 
Traffic Study. Projects in the 2008-2011 TIP relating to safety and maintenance/operation of existing 
facilities (e.g., resurfacing, rehabilitation, bridge replacement, bus fleet replacement or maintenance, 
traffic control center operations, etc.) will not be specifically modeled in the 2030 baseline improvement 
list for this study since these are not performance-enhancing on a regional scale. In addition, a few 
roadway projects to improve neighborhood connectivity are currently proposed in Kaka'ako Community 
Plan District and Ward Neighborhood Master Plan. These projects were also evaluated in the 
development of the project lists for the Kaka'ako Traffic Study. 

As shown in Table 1, only the first project proposed by the ORTP 2030, "widening the H-1 Freeway from 
Ward Avenue and Punahou Street," would result in significant change to existing transportation system 
on a regional scale. 

In addition, the proposed modification to the existing Pensacola and Pi'ikoi couplet by ORTP 2030 and 
Draft Mauka Area Plan for the KCDA and construction of the addition of eastbound right turn from Kinau 
Street to the Vineyard on-ramp to H-1 would result in roadway operations changes significantly different 
from the existing traffic conditions, which then would not provide a fair evaluation of the benefits and 

6 Source: Honolulu Capacity Transit Corridor Project - Draft Environmental Impact Statement/Section 4(1) Evaluation (City and 
County of Honolulu November 20081 
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FUTURE BASELINE 

TABLE  1 

ROADWAY IMPROVEMENTS 
ID 	 Seance Proles-Mile - PDe.e.tpelen 
1 

ORTP 2030 
548. Interstate Route 01-1, Wdening, Ward 
Avenue to Punahou 

Widen the existing H-1 byl lane in the eastbound direction, from Ward Avenue to Punahou Street. 

2 	2005-2011 TIP 
Sernitnnual 

S16. Guardrail and Shoulder Improvements, 
Various Locations 

Install and upgrade codsting guardrails to bridge end post connections, bridge railing, guardrail and 
terminals, crash attenuate's, miscellaneous drainage, and other appurtenant improvements. Planned 
intersections Include: 1. Interstate H-1- Palatial Interchange to renal,. Ave 16. Pali Highway and 
Kalanianole Highway - Vineyard Blvd to Kailua Rd 

3 	20084011 TIP 
Serniannual 

S17. Interstate Route H-1, Guardrail and 
Shoulder Improvements, Kapiolani 
kiterchtize to /Stakes Avenue 

Install and/or upgrade existing guanlreils, trash ethic.), and concrete banters to meet current standards. 

4 	2008-2011 TIP 
Sent-total 

518. Interstate Route H-1, Guardrail end 
Shoulder Improvements, Middle Street to 

St0584214.45.157of 

Install and/or upgrade Heisting guardrails, crash cushion, and concrete bafflers to meet current standards 

5 	2008-2011 TIP 
Semi-annual 

sn. Interstate Route H-1. tunable St Off- 
Ramp and On-Rite 

Improve Be westbound lanes by modifying the weaving movements between the Ulnae° Street on-ramp 
and the irtineyard Boulevard off-rant. Itwin  the planning stage. Alternatives are being assessed: 
replacing the temporary ',tilers that are currently being used to dose the Linalilo on-ramp in the AM 
with a more permanent moveable concrete Losable brinier, constructing a left lane cutoftlyover ramp to 
eliminate weaving motions on the rams merge 

6 	2008-2011 TIP 
Seml-annual 

532. Interstate Route 01-1. Seismic Retrofit 

Pat Highway Overpass and Nuranu Avenue 
Satortion 

Retrofit interchange structure to meet current SEISMIC standards 

7 	2008-2011 TIP 
Sernkannual 

S39. Interstate Routs 01-1 and 8-2, 
Destination Sign Upgrade/Replacement 

Replace and/or upgrade the existing destination signs and sign suppon stnictures on Interstate Routes H-
land 01-2. 

8 	2008.2011 TIP 
Serni-annual 

S93. Traffic Signal Mr:itemization, Venous 
Locations, Waialae Avenue $4,342,000 
Obligated. 
and Limit, Farrington, Pali, and Menke 

Ilgtrwem 

Improve traffic signals at various locations including Pati Hwy and School St. The remaining intersections 
are outside of the project area. 

9 	2008-2011 TIP 
Sent-annual 

S97. Ala Wane Boulevard and Witt 
Highway, Resurfacing and Highway Lighting 
Replacement, Fort Street Mall to Holornoana 
Sneer 

Resurface roadway and improve lighting on Ala Moana Boulevard and Limits Highway from Fort Street 
Mall to Hclornoana Street. k may include utility and street lighting improvements. Scope of the project 
depends on available hinds with possible delay/deletion of some bite improvements. (501 was added to 
597. 001, Perform Operation& and safety improvements at the Piikol Street and At Moana Bodevard 
intersection.) 

10 2008-2011 TIP 
Sent-annual 

C04. Kapiolani Boulevard Reconstructitn, 
Phases land 2 

CIO. Traffic Improvements at Various 
Locations. 

Reconstruct Kapiolani Boulevard to restore detefiorated pavement through use and/or dish/Med byte 
installation of utilities, transit and other roadway Infrastructure improvements. Phase 1 (South Street to 

 Ward Avenue). Phase 2 (Ward Avenue to Kalakaua Avenuei 

Provide for traffic congestion relief and improve traffic safety at the Ala Wal Blvd and McCully 	t McCully 
St from Kapiolani Blvd to Beretania St The remaining Intersections are outside of the project area. 

11 20084011 TIP 
Sernitnnual 

12 2008,2011 TIPSeni-annual C13. Traffic Signals at Venous Locations Install and upgrade traffic signals islandwide, including Americans with Disabilities AP (ADA) 
improvements, &gm and markings, and interties. The project provides for the safe and orderly 
movements of pedestrians and vehicles at high-risk intersections. The project upgrades sitting 
intersections, adds left-bum phases, increases signal visibility, improves signal coordination, and makes 
ADA improvements. Project work is wartanted by the Manual of Uniform Traffic Control Devices (NUTCD) 
and selected annuatly. 

Phase 10-FY 20013 COnStrudon Funds: t. Kett St and Victoria St (Upgrade Intersection) 5. South 
Beretania St and Victoria St (Upgrade Intersection) 

Phase 11-FY 2008 Designs FY 2009 Construction Funds: I. South King St and Milaani St (New Signal) 
2. McCully St and Waiola St (New Signal) 3. Makaloa St and Poni St (New Signal) 

Phase 13-FY 2010 Design 52511 Construction Funds: I. University Ave anti Metcalf St (Left-Tom 
Phase) 2. Nuuanu Ave and School St (Left-Tum Phase) S. University Ave and Coyne St (New Signal) 
Phase 14-FY 2011 Design 52012 Construction Funds: I. South St and Kawaialta St (New Signal) 2. 
Kapolani Blvd and Date St (Upgrade Intersection) 4. Kaplolani Blvd and Ward Ave (Upgrade) 5. South 
King St and Ward Ave (Audio Pod Signal) 6. South Benitania St and Ward Ave (Audio Pad Signal) 7. 
South King St and Pensacola St (Audio Pod Signe° S. South Beretania St and Panatela St (Audio Pat 
Signal) 

owe*. 

[8] OB. Transportation Improvement Program FYs 20004011 (.100-2011 TIP) , as mended Ntough Revls.on N. Oahu Medordlen Phew, Orpanaetbn (08...180). July 22 .2000 
0emi, nnual Status Pence for Papists Programmed in Fy2008 of Ma Fire 2000. 011 Transportation improvement Program Oshum00, tipster so, nee 
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effects of the potential roadway improvements in this document. Therefore, the planned changes to 
Pensacola-Pi'ikoi Couplet and the Kinau Street on-ramp were not assumed in the analysis of the 2030 
Baseline Conditions in this report. Appendix A addresses the effect of the possible reversal of the one-
way couplet of Pensacola-Pi'ikoi Streets. 

FUTURE 2030 BASE CONDITIONS 

Traffic conditions in the study area can be described by system-wide travel statistics, including VMT, VHT 
and VHD7. Effectiveness of the transportation system can be assessed based on reduction in VMT. 
VHT and VHD indicate how additional travel demand may influence congestion in the system from a 
travel time standpoint. As shown in Table 2, the systemwide peak period VMT is projected to increase by 
about 14% or 36,500 vehicles between 2008 and 2030. The increased traffic demand would mostly likely 
fall on the regional highway and on major arterials. Systemwide vehicle delay is expected to increase by 
36%, primarily due to the projected traffic congestion on regional highways and major arterials. 

In the afternoon, traffic congestion starts as early as mid-afternoon to early evening. The change in land 
use and population from existing to 2030 conditions is expected to have a greater effect in the PM peak 
period than the AM peak period. Analysis of the traffic demand for the four hours from 2:30 to 6:30 PM 
indicates that much worse congestion may occur in 2030 so that systemwide travel delay may increase 
significantly (more than double). The average VMT per vehicle is projected to increase from 1.85 to 1.86 
in the AM peak period and from 1.52 to 1.59 in the PM peak period. This increase in average trip length 
per vehicle may be due to increased commute trips from the future development on the Ewa side of the 
O'ahu Island (Kapolei and Kalaeloa areas and the Central O'ahu area, or extended traffic rerouting to 
avoid congestion on maj ,  'ways or av  s 

• Ward Avenue/Q 	Street, Ward 	ue/Kapi' ni Boulevard, Kamakee Street/Ala Moans 
Boulevard in the vicinity of Kaka'ako Station 

• Cooke Street/Halekauwila Street near Civic Center Station 

• Kona Street/Ke'eaumoku Street, Kapi'olani Boulevard/Ke'eaumoku Street, and Kona 
Street/Kaheka Street near Ala Moana Center Station 

With the planned construction of the fixed guideway transit system, it is expected that some drivers may 
leave their cars and use the integrated guideway transit and TheBus services or other non-motorized 
mode. However, to accommodate projected population growth, additional roadway improvements would 
be needed to satisfy mobility needs as well as alleviate the bottlenecks and hotspots identified under 
existing conditions and future conditions. 

7 Based on Transportation Technical Report, Honolulu High-Capacity Transit Corridor Project "VMT is computed by multiplying 
the number of trips on a roadway by the facility's total length. This reveals the total mileage traveled. VI-1T is derived by multiplying 
the number of trips on a roadway by the travel time for each trip. VHD is calculated by finding the difference between the congested 
VHT and the VHT that would be expected under free-flow conditions. " 
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TABLE  2 

PEAK PERIOD SYSTEMWIDE TRAVEL STATISTICS 

Existing (2008) 	2030 Base % Change from Existing Performance 
to 2030 Base 

SYSTEMWIDE PERFORMANCE  -  AM PEAK PERIOD (Two Hour from 6:00 to 8:00 AM) 
Systemwide (Regional Freeway, Arterials, Collectors/Local Streets) 

VMT [ml] 252,000 288,500 14% 
VHT [hr] 10,900 13,400 23% 
VHD [hr] 3,900 5,300 36% 

VMT per vehicle [mi] 1.85 1.86 1% 
Regional Freeway (H-1 and Pali Hwy) 

VMT [ml) 99,100 110,100 11% 
VHT ihr] 3,100 

1 
3,800 

1 
23% 

VHD [hr] 1,400 1,800 29% 
Major arterials 

VMT [mi] 104,300 122,200 17% 
VHT [hr] 4,800 6,000 25% 
VHD [hr] 1,200 1,800 50% 

SYSTEMWIDE PERFORMANCE  -  PM PEAK PERIOD (4 hour from 2:30 to 6:30 PM) 
Systemwide (Regional Freeway, Arterials, Collectors/Local Streets) 

VMT [mi] 510,600 613,100 20% 
VHT [hr] 22,000 29,200 33% 
VI-ID [hr] 7,700 12,000 56% 

VMT per vehicle [mi] 1.52 1.59 5% 
Regional Freeway (H-1 and Pali Hwy) 

VMT [ml] 189,100 220,100 16% 
VHT [hr] 5,800 7,600 31% 
VHD [hr] 2,400 3,700 54% 

Major arterials 
VMT [mi] 225,400 279,300 24% 

VI-IT [hr] 10,500 14,300 36% 
VHD [hr] 3,000 5,000 67% 

Source: Fehr 8. Peers (Visum Traffic Forecasting Model) 
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6. RECOMMENDED IMPROVEMENTS 

This section presents recommendations for improvements to the transportation system in the Kaka'ako-
Makiki area. The recommendations were developed based on the understanding of the issues of regional 
and local access issues under both existing and future 2030 condition, as measured by various 
indicators, such as systemwide travel statistics, travel time, and operating level of service. Multiple 
iterations of the project list development and evaluation process were conducted. 

RECOMMENDED IMPROVEMENTS 

Table 3 provides the final list of potential roadway and circulation improvements expected to improve the 
traffic operating conditions in the vicinity of future guideway stations and enhance the regional and 
operation efficiency of the regional highway system. This table also describes elements and benefits for 
each project. 

The following describes the key elements of the projects that are recommended for implementation and 
the overall benefits of the Plan. 

Projects to Improve Access to the H-1 Freeway 

A total of 12 projects were recommended to facilitate traffic accessing the H-1 Freeway. Figures 10A and 
10B list the locations of 	se 12 proje 	Six of  L  12 projects are targeted to facilitate the traffic 
operations on the H-1rE 	nd lanes 	en thj nsacolauff-ramp and Ihe Vineyard off-ramp and 
the adjacent intersections. 

• Lunalilo On-Ramp an Vinsrva 	 (Pr i ts R9 and R2):  There is a short weaving 
section between the 	alilo Stree 	and 	Vineyard Boulevard off-ramp. If the Lunalilo 
Street on-ramp p d access toring the  •  ak period, this weaving section would need 
to be eliminated to reduce congestion on H-1. Therefore, it is recommended that the H-1 
Freeway structure be altered to provide a two-lane left-side off-ramp onto Vineyard Boulevard. 
The existing three-lane approach segment would gain an "exit only" lane on the left, and the left 
lane would have an option to exit onto Vineyard Boulevard. If Project RI is implemented, two 
lanes would be provided on the Lunalilo Street on-ramp, which would merge into a single lane 
before merging with H-1 after the Vineyard Boulevard off-ramp. Vehicles entering H-1 from the 
two-lane on-ramp at Lunalilo Street would be allowed to access H-1 but not Vineyard Boulevard. 
Additional right-of-way would be required to accommodate the column placement on the mauka 
side of the H-1 Freeway at Lunalilo Street and Ward Avenue. The pedestrian bridge Ewa of 
Ward Avenue would be relocated further west. 

• Lunalilo Street/Pensacola Street/Pi'ikoi Street (Projects R3. R4, R5):  Due to the topography of 
the island and geometry constraints, there is no easy access to H-1 Ewa-bound lanes west of the 
Punahou Street interchange. Vehicles from south of H-1 must utilize Pi'ikoi Street or Ke'eaumoku 
Street and vehicles from north of H-1 but west of Pi'ikoi Street must make a left turn from Wilder 
Avenue to Pi'ikoi Street to access the school to the north. To improve the traffic queuing 
conditions on Lunalilo Street and Pi'ikoi/Pensacola Street Couplet, conversion of Pensacola 
Street mauka of Lunalilo Street to just north of Wilder Avenue to two-way operations (with one 
lane northbound and two lanes southbound), supplemented by restriping the lane alignment at 
the adjacent intersections: Lunalilo Street/Pensacola Street, Pi'ikoi Street/Kinau Street/Lunalilo 
Street, Pensacola Street/Wilder Avenue/Pi'ikoi Street is recommended. 
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Administrative Draft Kaka'ako Areawide Traffic Study 
December 2009 

p at Kina 
akiki area 

2,7qp 
one-lane 
-1. This i 

ect RV.-  The Kinau dff-ramp is the first direct 
raffic from west Honolulu. The AM peak period 

f-ramp is near the capacity (roughly 3,000 
ommendation would widen this off-ramp to 
o needed to accommodate the additional H- 

• H-1 Westbound Off-Ramp at Lunalilo Street (Project R81:  The short weave section between the 
Lunalilo westbound off-ramp and Punahou on-ramp has caused congestion on H-1. It is 
recommended that the Lunalilo off-ramp be shifted westward closer to Liholiho Street to lengthen 
the weaving section with Punahou Street. 

Figures 11A and 11B illustrate the concepts for the recommended and alternative reconfiguration of the 
Vineyard off-ramp and Lunalilo on-ramp. 

The remaining six projects are aimed to increase the carrying capacity of H-1 Koko Head-bound 
operations from the Pali Highway to the Kinau off-ramp and the peak hour capacity on Kinau Street. 

• H-1/Pali Highway Interchange (Protects R7 and R8):  During the AM peak commute hour, an 
extensive queue was observed from the Pali Highway/H-1 Freeway interchange. The AM two-
hour peak period traffic volumes (roughly 3,800 vehicles) exceed the capacity (roughly 3,000 
vehicles) of the existing one-lane on-ramp. To facilitate traffic entering the study area, Project R7 
includes widening the H-1 on-ramp from allow two lanes from the Pali Highway. The existing 
three-lane auxiliary segment would need to be restriped to provide one trap lane onto the H-1 on-
ramp, one trap lane onto the Punchbowl Street off-ramp, and one lane with access to both. A 
physical barrier would be provided to restrict H-1 off-ramp traffic bypassing to the Punchbowl 
Street off-ramp. Project R8 includes widening H-1 eastbound mainline from the Pali Highway on-
ramp to the Kinau Street off-ramp by one lane to allow two lanes to enter from Pali Highway to H- 

• H-1 Eastbourkl 
access to the Kaka'ak 
traffic volume (rough 
vehicles) of the exist 
provide two laves f 
1 lane from Proj 

• H-1 Eastbound Off-Ramp/Kinau Street and Kinau Street/Ward Avenue Intersections (Project 
R101:  At the intersection of H-1 eastbound off-ramp/Kinau Street intersection, vehicles from the 
uncontrolled eastbound through movement that wish to make a left turn onto Ward Avenue must 
cross vehicles from the off-ramp that wish to make a right turn onto Ward Avenue, effectively 
creating a weaving section. There is also a high speed differential between the two movements, 
making this weave very difficult and dangerous. To improve the safety at this ramp intersection, 
the plan calls for (1) installation of a physical barrier to eliminate the stop-controlled eastbound 
through movement while providing side-street stop-control on the existing uncontrolled eastbound 
through lane, and (2) restriping the eastbound approach to the Kinau Street/Ward Avenue 
intersection to provide a shared through/left-turn lane, two through lanes, and a right-turn lane. 

• Kinau Street between Ward Avenue and Pi'ikoi Street (Project R11):  Kinau Street provides two 
lanes in the eastbound direction with parking on both sides. This section is recommended to be 
widened to alleviate congestion on H-1 and King Street. It is suggested that peak hour parking 
restrictions be implemented and "Anti-Gridlock Zone" signs on one side of Kinau Street between 
Ward Avenue and Pi'ikoi Street to provide three lanes in the eastbound direction. 
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Administrative Draft Kaka'ako Areawide Traffic Study 
December 2009 

• Pi'ikoi Street and Kinau Street/Lunalilo Street Intersections (Project R12):  Widening the Kinau off-
ramp from one to two lanes would allow Kinau to move more traffic. To accommodate the 
additional traffic, improvements would need to be made at the Pi'ikoi Street and Kinau 
Street/Lunalilo Street intersections to distribute traffic through the roadway network. The plan 
recommends provision of two left-turn lanes, two through lanes, and a free right-turn lane to the 
H-1 eastbound on-ramp on the northbound approach to the Pi'ikoi Street and Lunalilo Street 
intersection (split phasing). The plan also recommends providing proper signage to direct 
motorists wishing to make a left turn onto Pensacola Street to use the left-most left-turn lane, 
motorists wishing to make a right turn onto Pensacola Street to use the right-most left-turn lane, 
and vehicles wishing to access H-1 to use either left-turn lane. Also two through lanes and a free 
right-turn lane onto Pi'ikoi Street on the westbound approach (split phasing) should be provided, 
the removal of parking (three spaces) from the south curb of the east leg of the intersection of 
Pi'ikoi Street/Kinau Avenue is recommended in order to allow a safe merging of the eastbound 
through vehicles due to curb side parking. (The peak hour parking restriction does not apply east 
of Pi'ikoi Street). 

Projects to Improve Local Circulation near Future Guideway Transit Stations 

Specific recommendations were developed to improve access to future guideway station areas. Figure 12 
depicts the concepts for projects L1 through L8. 

• Circulatory Roadways in Ward Neighborhood (Project L1):  Circulation in the Ward neighborhood 
is difficult as a result of limited connectivity and the industrial-oriented environment. Seven 
locations were i 	d as,- one- •tential rroadway exteasions and/or landscape 
improvement opport 	ies, includin 	 ing the landscape and installing sidewalks on 
Queen Street, Kawai o atre 	 Street nbetween Ward Avenue and Kamakee 
Street;(2) improving t lands 	 'dewalrks on Hopaka Street and Kona Street 
from Kamakee Stree 	Pi'ikoi S 	 g Halekauwila Street from Ward Avenue to 
Kamakee Street vide direct a s. rom W neighborhood to the Civic Center area; (4) 
extending Cummins Street from Queen reet to Ala oana Boulevard; (5) extending Pohukaina 
Street from Kamani Street to Ward Avenue; (6) extending Ahui Street from Pohukaina Street to 
Ala Moana Boulevard; and (7) extending Queen Lane from Ala Moana Boulevard to Waimanu 
Street. 

• Ward Avenue at Ala Moana (Project 12): Restripe the southbound approach of Ward Avenue 
from one shared through/right lane, one shared through/left lane and one exclusive left-turn lane 
to one exclusive right-turn lane, one shared through/left lane and one exclusive left-turn lane. 
Modify the signal timing and phasing to increase green time for the northbound approach. 

• Ward Avenue at Queen Street (Proiect L31:  Restripe both approaches of Queen Street from a 
single lane to a right-turn lane and a shared through/left-turn lane. 

• Kamakee Street at Ala Moans Boulevard (Proiect L4):  Modify existing signal timing plan to 
allocate more green time from Ala Moans Boulevard to Kamakee Street. 

• Cooke Street at Halekauwila Street (Project L5):  Reconfigure the stop-controlled intersection to a 
single lane roundabout, with landscaped central island and splitter island. 	Right-of-way 
acquisition would be required. 

• Kona Street at Ke'eaumoku Street and Kona Street at Kaheka Street (Projects L6 and L7):  To 
accommodate future cumulative traffic increases, the plan recommends signal installation at 
these two locations. 
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Administrative Draft Kaka'ako Areawide Traffic Study 
December 2009 

• Kapi'olani Boulevard/Ward Avenue Intersection (Project L8): Widen the makai bound approach of 
Ward Avenue to add a right-turn lane to facilitate the right-turning vehicles from Ward Avenue to 
Ewa-bound Kapi'olani. Remove the coned contraflow operation at this intersection during the PM 
peak hour (i.e., current PM contraf low operation on Kapi'olani Boulevard ends between Cooke 
Street and South Street, but with this improvement, contraflow would end between Kamakee 
Street and Ward Avenue); the left turn from Kapi'olani Boulevard to Ward Avenue would remain 
restricted. 

BENEFITS OF THE RECOMMENDED PLAN 

The projects contained in the Recommended Plan would enhance performance of both existing and 
future base conditions, as calculated by the performance measures described below. 

VMT, VHT, VHD 

Tables 4 and 5 summarize the systemwide travel statistics results for existing, 2030 baseline and 2030 
with the Recommended Plan. Figure 13 provides bar charts to illustrate these systemwide performance 
results. 

As shown in the tables and figure, the Recommended Plan would increase system efficiency and carry 
additional 7,000 and 4,0 	ides to th  v...6-  stinatirel in the study area anciAther communities on the 
island (rather than queuing o 	e freeway o.  kin  -.  during the AM and PM peak hour, respectively. -: 	. • .., 

• • 	11. 	. 
With the Recommended Plan, tal 	 r ase 	10 percent from 2030 baseline as a result of 
higher system efficiency. Tot 	HT wou 	 by  -g  during the AM peak hour and 10% during the 
PM peak hour. But dela 	ehicle wouhila  - • PI- ase by % in the AM peak hour and 17% in the PM 
peak hour. VHDNMT r 	is another indi . . of the c•estion level on the roads. Under existing 
conditions, for every mile driven in the study area, the delay would be roughly four minutes because of 
congestion. For example, to travel from future Kaka'ako Station to the Makiki communities (about two 
miles), may take less than five to 10 minutes during the off-peak period. With congestion, a driver may 
experience an additional delay of up to 15 to 20 minutes. With the Recommended Plan, the average 
travel time savings per mile driven is estimated at a half minute in the AM peak hour and one to two 
minutes in the PM peak hour. 

Travel Time 

Tables 6 and 7 shows the peak hour travel time results for the H-1 Freeway and the communities that 
would be affected by the Recommended Plan. 

In the AM peak hour, with the Recommended Plan, the Lunalilo on-ramp would resume access to the H-1 
Freeway. Elimination of the weave section between the Lunalilo on-ramp and the Vineyard Boulevard off-
ramp would improve the traffic flow on the H-1 Freeway Ewa-bound lanes. The average travel time 
savings are estimated to be from one minute for traffic passing by the study area up to eight minutes for 
traffic from University-Manoa to City Hall. After the re-opening of the Lunalilo on-ramp as proposed in the 
Recommended Plan, Pi'ikoi would become a locally favored route to the Lunalilo on-ramp and allow easy 
access from the Kaka'ako and Ward neighborhoods. Therefore, additional traffic on Pi'ikoi may result in a 
slight increase in average travel time on Pi'ikoi Street; however, resuming easy access to Ewa-bound H-1 
would benefit the local residents. 
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Administrative Draft Kaka'ako Areawide Traffic Study 
December 2009 

 

Proposed improvements to the widen the H-1 Koko Head-bound mainline off-ramps from the Pali 
Highway to Kinau Street would allow H-1 to enhance regional access to and from the study area. This 
would increase traffic volumes on the H-1 Freeway mainlines, and therefore may result in an average 
travel time increase on the H-1 Freeway for Koko Head-bound traffic bypassing the study area 

In the PM peak hour, the Lunalilo on-ramp to the H-1 access would remain open under future conditions. 
The recommendations would improve travel time on the freeway and in particular, the access to the 
Lunalilo ramp from Pi'ikoi Street. Elimination of the weave section between the Lunalilo on-ramp and 
Vineyard off-ramp would significantly reduce the travel time from one minute to almost 15 minutes for 
various destinations in the Kaka'ako area. 

Figure 14A-B depicts the key travel time study routes and the estimated AM and PM peak hour travel 
time changes with the Recommended Plan. 

Ramp Operating Conditions 

Tables 8 and 9 present the operating conditions of the freeway ramps that would be affected by the 
recommendations. In the AM peak hour, re-opening access from Lunalilo Street to H-1 with two entry 
lanes from Lunalilo Street would facilitate over 900 vehicles leaving the study area for H-1 Ewa-bound, 
but still carry almost the same number of vehicles to Vineyard Boulevard with good operating conditions 
on both the Lunalilo on-ramp and Vineyard off-ramp. Elimination of the weave section between the 
Lunalilo on-ramp and Vineyard off-ramp would also improve the travel speed and throughput at the 
upstream on-ramps at ou Street Alexan Street/Metcalf Street. Widening the H-1 Koko 
Head-bound mainlineiand 	u off-ramp 	Id all 	0 to 6Cr0 more vehicl4g to enter the study area. 
Similar trends are expected fo e PM con 	s. 

Station Area Traffic Condit 

Analysis of future inters 	on traffic condi 	with the 	plementation of all eight local circulation 
projects, as shown in Table 10, indicates that recommended improvements would improve the traffic 
operation conditions at the hot spot intersections over the future base conditions. Figure 15 depicts the 
station area traffic operating LOS conditions with the recommended plan. 

COST ESTIMATES 

The improvements recommended in this study can be implemented in two phases. Local circulation 
improvements in the vicinity of future guideway stations can be implemented within three to five years to 
produce an immediate benefit to the existing transportation system. This schedule would also be in line 
with planned the construction of the three future guideway stations and alignment in the study area. 
Regional roadway improvements to enhance H-1 Freeway access can be implemented within ten years 
or sooner if funding is available. Funding for the planning and implementation of each roadway 
improvement project can possibly thought through various resources, including the City's Capital 
Improvement Program (CIP), the State's TIP, and Federal funding. 

Order-of-magnitude cost estimates were prepared for each project and are summarized in Table 11. The 
estimated construction cost for the recommended plan is approximately $239 million. Right-of-way 
acquisition was not included in these estimates. The first two regional improvement projects (R1 and R2) 
are major capital improvement projects that together would contribute half of the total cost ($128 million). 
However, the combination of R1 and R1 would greatly improve the traffic operations on the H-1 segment 
between the Lunalilo on-ramp and Vineyard off-ramp. In particular, re-opening of the Lunalilo on-ramp 
would improve local circulation on both sides of the H-1 Freeway and reduce neighborhood cut-through 
traffic. Local circulation improvements account for approximately one-third of the Plan ($76.9 million). 
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7.  CONCLUSIONS 

The study analyzed existing and future transportation conditions of the Kaka'ako-Makiki area and 
identified transportation deficiencies and causes of regional and local traffic congestion in the vicinity of 
future guideway transit stations (Kaka'ako Station, Civic Center Station, and Ala Moana Station). 
Integrated traffic forecasting and simulation models were used for the development and evaluation of 
various alternative strategies and concepts for the study area. After considering the benefit and cost of 
the project improvement alternatives, this report provides specific improvements that could offer mobility 
benefits to the region and the station area. 

The plan recommends 20 roadway improvements projects in the contexts of both regional access (12 
projects) and local circulation near future guideway stations (8 projects). Highlights of the plan and the 
corresponding project numbers are: 

• Add a new left-hand off-ramp from H-1 to Vineyard Boulevard, with reconfiguration of existing 
Vineyard Boulevard flyover (R1) 

• Re-open access from the Lunafilo on-ramp to the H-1 Freeway during the AM peak period, and 
provision of two lanes on the Lunalilo Street on-ramp which would merge into a single lane before 
merging with H-1 after the Vineyard Boulevard off-ramp (R2) 

• Widen the H-1 eastbound mainline from the Pali Highway on-ramp to the Kinau Street off-ramp 
by one lane toral 	o lanes to 	from 	Highwayrio H-1 (R7 & 

• Widen H-1 eastbound -ramp at 	 one t2 two lanes (R9) 

• Shift H-1 westbound -ramp at 	 length

▪  

en the weaving section with Punahou 
Street (R6) 

• Peak hour parking restriction on one side of Kinau Street between Ward Avenue and Pi'ikoi 
Street for an additional eastbound travel lane (R10 & R11) 

• Convert Pensacola Street mauka of Lunalilo Street to just north of Wilder Avenue to two-way 
operations (with one lane northbound and two lanes southbound) (R4) 

• Improve access to H-1 Freeway ramps by modifying lane geometry at three intersections: 
Lunalilo Street/Pensacola Street, Pi'ikoi Street/Kinau Street/Lunalilo Street, and Pensacola 
Street/Wilder Avenue/Pi'ikoi Street (R3, R5 & R12) 

• New circulation roadways near the future Kaka'ako guideway transit station and the Ward 
neighborhood (L1) 

• Improve access to future guideway station area by modifying lane geometry and/or control 
devices at these intersections: Ward Avenue/Ala Moana, Ward Avenue/Queen Street, Kamakee 
Street/Ala Moana Boulevard, Cooke Street/Halekauwila Street, Kona Street/Ke'eaumoku Street, 
Kona Street/ Kaheka Street, and Kapi'olani Boulevard/Ward Avenue (L2-L8) 

An alternative improvement plan was developed and fully analyzed to study the effect of adding a right-
hand off-ramp from Ewa-bound H-1 to Vineyard Boulevard (as opposed to the recommended left-hand 
off-ramp structure). The alternative plan is expected to reduce travel time and system congestion level 
over future base conditions; however, it would not carry as much traffic to the H-1 Freeway as the 
recommended plan. Therefore, the Recommended Plan featuring a new left-hand off-ramp from Ewa-
bound H-1 to Vineyard Boulevard is the preferred plan of this study. 

fp 
FEHR & PEERS 
TRANSPORTATION CONSUSTANIS 

AR00155079 



APPENDIX A: 
TECHNICAL MEMORANDUM: KAKA'AKO AREAWIDE TRAFFIC STUDY - 

TRAFFIC OPERATIONS MODEL DEVELOPMENT 
(FEHR & PEERS, DECEMBER 2009) 

AR00155080 



PRELIMINARY DRAFT FOR INTERNAL REVIEW 

APPENDIX A: KAKA'AKO AREAWIDE TRAFFIC STUDY-- TRAFFIC OPERATIONS MODEL DEVELOPMENT 

APPENDIX A: KAKA'AKO AREAWIDE TRAFFIC STUDY - 

TRAFFIC OPERATIONS MODEL DEVELOPMENT 

As a supplement to Honolulu High Capacity Transit Corridor Project (HHCTCP) Draft 
Environmental Impact Study (DEIS), Fehr & Peers prepared Kaka'ako Areawide Traffic Study 
(Fehr & Peers, March 2009) for the City and County of Honolulu to assess regional and local 
access to future guideway transit stations and the surrounding high-density commercial and 
residential development in the Kaka'ako-Makiki areas of O'ahu, Hawaii. The Kaka'ako study 
identifies the regional freeway bottlenecks and causes of local traffic congestion in the study area 
and presents an areawide transportation improvement program that aids mobility. A key element 
of the analysis is the operations of the H-1 Freeway, which runs east-west approximately three 
miles north of the stations. 

This technical memorandum summarizes the data collection effort and methodology used to 
develop the traffic demand forecasting and operations model for Kaka'ako Areawide Traffic 
Study. Development of the intersection operating conditions analysis and discussions related to 
the effect of reversal of Pensacola Street-Pi'ikoi Street one-way couplet are also included. 

FORECASTING AND OPERATIONS TOOLS 

   

    

The H-1 Fre 	 rate as a syst 	with congestion 
and delays a 	 s. The study 	roach includes a 
traffic foreca 	 emand recasting model 
and VISUM 	 pac 	 he island-wid 	odel is a newly 
expanded to rated 	e and of 	hu r the O'ahu M 	politan Planning 
Organization PO). The 0' 0 mode developed fo O'ahu Regional 
Transportation Plan 2030 (ORTP) (0'ahuMPO 2007) and used for the HHCTCP DEIS. A sub-
area from the regional travel model was extracted using VISUM and was used to develop and 
facilitate a more detailed estimation of travel patterns on a turning movement level of detail. 
VISUM allows the process to capture the local-scale distributional effects of roadway 
improvements made to the H-1 freeway and arterials in the study area. Of particular interest 
were the major improvements to the interchanges and the shift in traffic patterns associated with 
the improvements. 

The project area experiences severe congestion at the freeway interchanges, with gridlock 
conditions on most ramp access intersections resulting in increased neighborhood cut-through 
traffic. Travel patterns in the study area are sensitive to changes in roadway capacity, signal 
operations, and traffic demand. The demand-based VISUM model is supplemented with the traffic 
operations tool, VISSIM. The VISSIM traffic micro-simulation model was used to conduct 
network-wide evaluations of traffic operations including corridor travel time estimates, focused 
analyses of freeway ramp access, and intersection queuing/delay. Field observations and on-
road surveys were conducted for the major corridors during the peak periods to calibrate the 
VISSIM micro-simulation model. The results from the VISUM and VISSIM model runs were used 
to identify existing and future roadway deficiencies and improvement opportunities 

To understand how these models were in the integrated systems approach, an overall work 
process flow chart was prepared as shown in Figure A-1. A more detailed description of the 
process is presented below. 
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FIGURE A-1 
MODEL DEVELOPMENT PROCESS FOR THE KAKA'AKO STUDY 
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APPENDIX A: KAKA'A KO AREAWIDE TRAFFIC STUDY - TRAFFIC OPERATIONS MODEL DEVELOPMENT 

TRAFFIC FORECASTING MODEL DEVELOPMENT 

The island-wide O'ahuMPO model focuses on estimating regional travel for the entire island of 
O'ahu. Since the proposed project improvements will focus on a localized area of the island, the 
regional model would need to be supplemented by a more detailed sub-area model. 

To improve on the level of detail in the forecasting process, the VISUM modeling software was 
used to extract a sub-area of the regional model and enhance its level of detail. VISUM has the 
same standard features as traditional travel demand models as well as other features that allow 
the model to capture the local-scale distributional effects of roadway improvements more 
accurately. VISUM is capable of refining regional travel patterns to match observed traffic 
volumes and can utilize a wide range of sophisticated assignment algorithms to assign trips to the 
network based on roadway link capacity as well as turning movement capacities. Therefore, the 
regional model was used as a macro-level planning tool for trip generation, trip distribution, and 
mode split, while the VISUM model was used for detailed trip assignment in the sub-area. 

Base Year (2008) MUM Model Development 

The first step in the forecasting process was to develop a base year AM and PM peak period 
VISUM model for the Kaka'ako-Makiki area. Considering the traffic patterns and congestion in 
the study are 	orning 	oon peak 	ods cov 	6tQ 	90M and from 
2:30 to 6:30 	 (1) d•lectio 	 rIJ II i1 Uidation and 
sub-area ex 	 evel 	, an 	 calibration and 
validation. 

New traffic c 	lane ometries 	collectedintersections aiR 35 H-1 Freeway 
facilities (segments and ramps) in September 2008 for this analysis. October 2007 count data 
collected at 23 intersections for the traffic analysis of the proposed guideway transit station area 
in the DEIS were also used. Figure A-2 illustrates the traffic count locations. Two freeway 
mainline counts were collected on the H-1 Freeway immediately west of the Pali Highway 
Interchange and immediately east of the Kapahulu Avenue Interchange to capture the traffic 
entering and exiting the study area. 

With the volumes on both ends of the study area and the segment count data for traffic entering 
and exiting all the ramps, traffic volumes were estimated for each freeway mainline section 
between ramps. The AM and PM peak period intersection turning movement traffic counts were 
balanced between closely-spaced intersections and used to calibrate and validate the sub-area 
VISUM model. Lane geometries collected from the field were used to develop individual turning 
movement capacities at all 73 study intersections for use in the trip assignment process. Posted 
speed limits, travel speeds and travel time on H-1 and major arterials during the peak hours were 
also collected. 
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PRELIMINARY DRAFT FOR INTERNAL REVIEW 

APPENDIX A KAKA'AKO AREAVVIDE TRAFFIC STUDY — TRAFFIC OPERATIONS MODEL DEVELOPMENT 

Sub-Area Model Validation and Sub-Area Extraction  

The most critical static measurement of the accuracy of any travel model is the degree to which it 
can approximate actual traffic counts in the base year. For a model to be considered accurate 
and appropriate for use in traffic forecasting, it must replicate actual conditions to within a certain 
level of accuracy. 

A preliminary sub-area model validation was performed on the base year (2007) O'ahuMPO 
model to ensure macro-level traffic patterns were reasonable prior to their refinement in VISUM. 
Traffic forecasting models are typically calibrated by adjusting model parameters until they are 
validated by applying a set of criteria that compare model link volumes to actual counts. For the 
Kaka'ako Areawide Traffic Study, land use and roadway network modifications were made to the 
island-wide regional model to provide a more detailed analysis of the existing conditions in the 
study area. The resulting roadway link volumes were compared to roughly 400 intersection 
approach and departure volumes derived from turning movement counts collected in 2008. 

Key validation standards for daily travel models were developed based on Model Validation and 
Reasonableness Checking Manual (Travel Model Improvement Program, Federal Highway 
Administration [FHWAL 1997). 

• The 	 dway available 
sh 

• All o 	 e deviation of at 
leas 

• At I 	 n 	e roan 	s for w 	ants are availa& should be within 
the maximum desirable deviation, which ranges from approximately 15 to 60 percent 
depending on total volume (the larger the volume, the less deviation is permitted). 

• The percent root mean square (RMSE) should not exceed 40 percent. 

• The correlation coefficient between the actual ground counts and the estimated traffic 
volumes should be greater than 88 percent. 

Regional model link validation results are presented below. 
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APPENDIX A: KAKA'AKO AREAWIDE TRAFFIC STUDY.- TRAFFIC OPERATIONS MODEL DEVELOPMENT 

O'AHUMPO 

Validation Statistic 

TABLE A-1 
MODEL PEAK PERIO 

Threshold 

VALIDATION 
AM Peak Period 

(2 Hour) 
PM Peak Period  

(4 Hour) 

Model/Count Ratio 
Between 0.90 and 

1.10 
(i.e., Within ±10%) 1.00 1.00 

% of Screenlines Within Maximum 
Deviation > 75% 100% 100% 

% of Links Within Maximum 
Deviation > 75% 76% 78% 

RMSE < 40% 29% 33% 

Correlation Coefficient > 0.88 0.96 0.95 
Source: 	Fehr & Peers, 2009 

As shown in Table A-1, both the AM and PM peak period models passed all the validation criteria 
at the link level. Therefore, the base year (2007) O'ahuMPO model is considered to be valid to 
2008 traffic counts. Additionally, a model-to-count ratio of 1.00 indicates the magnitude of trips in 
the study ar iat ating al all acre ctionality of 
trips in the s 

	

tion tr 	ables was then 

	

process involv 	rawing a cordon 

	

g the model a 	he origin of trips 

A sub-area 
performed o 
around the s 
entering the 

These trips are then aggregated into singular zones, representing points at which vehicles can 
enter and exit the study area. The resulting trip tables are the source of macro-level traffic 
patterns in the study area that are refined in VISUM. 

Existing VISUM Model Development 

Using aerial photography and field data, a VISUM model was developed for the project study 
area for base year (2008) conditions. The VISUM model was coded with the same attributes 
typically entered in a regional demand model such as roadway speeds and capacities, which 
were based on values coded in the validated O'ahuMPO model. Detailed intersection 
characteristics such as intersection control and turn movement capacities not typically specified in 
a regional demand model were also coded in the VISUM model. The additional detail results in a 
greater understanding of traffic diversion as a result of roadway improvements and greater 
confidence in the resulting forecasts. 

Like standard travel demand models, a traffic analysis zone (TAZ) structure was developed for 
the VISUM model that corresponds to the TAZ system from the O'ahuMPO sub-area model. 
TAZs that correspond to locations where trips enter and exit the network were included along with 
intermediate "driveway" TAZs that account for traffic originating and terminating in the study area. 
This TAZ system maintains balanced traffic volumes, which are critical in the development of 
origin-destination trip tables for use in VISUM. 
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APPENDIX A: KAKA'A KO AREAWIDE TRAFFIC STUDY — TRAFFIC OPERATIONS MODEL DEVELOPMENT 

Unlike standard travel demand models, the VISUM model does not include zonal land use data 
as an input. Instead, the origin-destination trip tables from the validated O'ahuMPO base year 
travel demand forecasting (TDF) model were imported into VISUM. Additionally, the existing 
peak period traffic volumes (both intersection and freeway volumes) were imported into the 
VISUM model since VISUM has the ability to adjust origin-destination trip tables to match 
observed volumes by utilizing the relation of intersection turning movements and the macro-level 
traffic patterns from the O'ahuMPO model. The matrix adjustment module (TFlowFuzzy) in 
VISUM was executed to iteratively adjust the origin-destination trip tables from the O'ahuMPO 
model to match observed traffic counts. 

The TFlowFuzzy process is based on matrix correction research by Zuylen/Willumsen, 
Bosserhoff, and Rosinowski. The process uses complex vector analysis with the matrix values 
used as weights for the origin-destination relations and the upper and lower bounds of the traffic 
counts used to provide some slack in finding a solution to the matrix collection problem. Since 
the matrix correction procedure finds a solution to match the traffic counts, it is not necessary that 
the traffic counts and the origin-destination trip table represent the same year. The end result is a 
refined origin-destination (AM and PM peak period) trip table based on the macro-level trip 
distribution and assignment results from the O'ahuMPO model, as well as actual field counts. 

Existing VISUM Model Calibration and Validation 

The trips in t 	d origin 	 matrices e then cçIrPrl tp tlj rç 	jv petwork and 
the estimate 	 are c 	red to 	h,L .oUnUj 	 t of criteria 
that compar 	odel v. 	e . actual unts 	turn' movement vol 	s are not within 
acceptable v 	 ed b 	 s and 	eds. The origin- 
destination 	 diffe 	een e estimated a observed turning 
movement v 	 riteria 	below 	criteria were d eloped based on 
the Federal 	 Ad 	stration 	ere a 	by other stat departments of 
transportation (California Department of Transportation [Caltrans]). 

• For volumes less than 700 vehicles per hour (vph), within 100 vph 

• For volumes between 700 and 2,700 vph, within 15 percent 

• For volumes greater than 2,700 vph, within 400 vph 

Table A-2 shows the validation results for the AM and PM peak period origin-destination matrices. 
Exhibits 1 and 2 show the validation results by iteration for the AM and PM peak periods, 
respectively. 

As shown in Table A-2, roughly 98% of all turning movement volumes fell within the validation 
criteria for both the AM and PM peak periods. The turning movement volumes that did not fall 
within the validation criteria were generally low-volume turning movements. Exhibits 1 and 2 
indicate that the origin-destination matrix process converged rapidly, generally matching the 
validation criteria by the third iteration. The rapid convergence is due to the use of origin-
destination matrices from the well-calibrated O'ahuMPO model, which was validated to approach 
and departure volumes. 
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APPENDIX A: KAKA'A KO AREAWIDE TRAFFIC STUDY TRAFFIC OPERATIONS MODEL DEVELOPMENT 

TABLE A-2 

ORIGIN-DESTINATION MATRIX ESTIMATION VALIDATION RESULTS 

AM Peak Period 
Volume Range' 

PM Peak Period 

Number' % Met2  Number' % Met2  

<700 vph 	 309 98.7% 331 99.4% 

700 to 2,700 vph 	114 100.0% 121 99.2% 

> 2,700 vph 	 1 100.0% 3 100.0% 

Total 	 424 98.3% 455 98.7% 

Notes: 	' 	The peak period volumes were translated to match the peak hour volume range thresholds by multiplying 
model flaws and counts by 0.536 and 0.262 in the AM and PM peak periods, respectively. 

' The percent of link volumes that meet the validation criterion. 
' The total number of turning movement volumes differ from AM to PM peak periods because taming 

movement volumes less than 50 vehicles in the two-hour AM peak period and four-hour PM peak period 
were not included. 

Source 	Fehr & Peers, 2009 
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PREUMINARY DRAFT FOR INTERNAL REVIEW 

APPENDIX A: KAKA'AKO AREAWIDE TRAFFIC STUDY - TRAFFIC OPERATIONS MODEL DEVELOPMENT 

Exhibit 2 
PM Turning Movement Volume Calibration 

PEAK PERIOD VISUM MCCEL 

TABLE A-3 

TURNING MOVEMENT VALIDATION 

AM Peak Patio(' 
(2 Hour) 

PM Peak Period 
(4 Hour) 

Validation Statistic Threshold 

Model/Count Ratio 
Within 
10% 1.02 1.01 

Percent Of Turns Within Ca!trans 
Maximum Deviation > 75% 85% 86% 

Percent RMSE <40% 22% 17% 

Correlation Coefficient > 0.88 0.99 1.00 
Source: 	Fehr & Peers, 2009 

Figures A-3 and A-4 illustrate the validated VISUM model for existing 2008 conditions and 
roadway volume-to-capacity (V/C) utilization conditions during the AM peak hour and PM peak 
hour, respectively. Global peak hour factors of 0.26 and 0.54 were developed from AM two-hour 
peak period counts and PM four-hour peak period counts for this roadway peak hour V/C 
analysis. 
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PRELIMINARY DRAFT FOR INTERNAL REVIEW 

APPENDIX A: KAKA'AKO AREAWIDE TRAFFIC STUDY - TRAFFIC OPERATIONS MODEL DEVELOPMENT 

Future Year (2030) VISUM Model Development 

The next step in the forecasting process was to develop a future year (2030) AM (two-hour) and 
PM (four-hour) peak period VISUM model based on the base year (2008) calibrated/validated 
VISUM model. 

2030 Travel Demand Forecasts  

Future year (2030) trip tables were developed with the use of the future year (2030) O'ahuMPO 
travel demand forecasting model. This ensures the origin-destination trip tables assigned by 
VISUM reflect the anticipated growth in the project study area by year 2030 as estimated by the 
O'ahuMPO travel demand model. Since the 2030 O'ahuMPO model was derived from the base 
year O'ahuMPO model, the same roadway network modifications made to calibrate the base year 
O'ahuMPO model were incorporated into the 2030 model. Additionally, the 2030 model was 
checked to ensure the transit improvements proposed under the First Project Alternatives were 
included. The trip tables were then assigned to the modified roadway network, and a sub-area 
extraction of AM and PM peak period origin-destination trip tables was performed. 

The future conditions origin-destination matrix is then developed by adding predicted growth 
between the base and future year travel demand forecasting models to the validated origin-
destination matrix. 

The resultin 	p tabl 	ere mpare 	the t 	es fro 	e base year 
ensure a rea 	able gr 	h I  decline 	traff 	en in idual origin-de 
unrealistic gr 	h or de 	e 	 d be 	origi 	stinatio 
the origin-de nation p 	w adju 	T 	 ar 	30) origin-des 
then develo 	b 	g t differe 	b een the se d future year 
O'ahuMPO 	. e ref • VISU 	year (20 	in-destination t 
during the VISUM calibration/validation process. 

uMPO model to 
ation pairs. If an 
the flow between 
tion matrix was 
tables from the 
table developed 

The approach described above is very similar to other model adjustment techniques like the 
"difference method," which applies the following formula: 

Adjusted Future Volume = Field Count + (Model Future Volume — Model Base Volume) 

However, instead of applying the technique at the link level, the technique is applied at the origin-
destination level to better reflect the model's growth predictions. 

2030 VISUM Model Development 

The validated base year (2008) VISUM model was modified to include future baseline roadway 
improvements assumed in the 2030 O'ahuMPO model. The following programmed roadway 
improvements in the project study area were included as part of the 2030 Baseline (No Build) 
conditions: 

• Widening of H-1 eastbound between Ward Avenue and Punahou Street from three to 
four lanes 

• Conversion of Waimanu Street between Pensacola Street and Pi'ikol Street from four 
lanes in the eastbound direction to a two-way street with two lanes in each direction 
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PRELIMINARY DRAFT FOR INTERNAL REVIEW 

APPENDIX A: KAKA IAKO AREAWIDE TRAFFIC STUDY — TRAFFIC OPERATIONS MODEL DEVELOPMENT 

The resulting 2030 baseline roadway network was then modified to include regional roadway 
improvements and local station area circulation improvements proposed in the Recommended 
Roadway Improvements Plan and the Alternative Roadway Improvements, as described in 
Chapter 6 of Kakarako Areawide Traffic Study. 

The final future year (2030) origin-destination matrix was then assigned to 2030 roadway network 
alternatives, including future baseline (with 2030 ORTP), 2030 with Recommended Plan, and 
2030 with Alternative Plan. Conventional parameters such as link capacities and speeds as well 
as innovated parameters such as intersection control and turning movement capacities were both 
taken into account during the traffic assignment procedure, It is important to note the same 
origin-destination matrices were assigned to all three roadway network alternatives. This way the 
same amount of travel demand would be preserved between origins and destinations and is not 
expected to change across different 2030 scenarios. Instead, only actual routes vehicles travel 
from their origin to their destination are expected to change. Analysis of identical travel demand 
patterns over varying roadway networks would obtain a true apples-to-apples comparison of all 
three future alternatives. 

Figures A-5 and A-6 illustrate the validated VISUM model for future 2030 baseline roadway 
utilization conditions during the AM peak hour and PM peak hour, respectively. Figures A-7 and 
A-8 illustrate the peak hour roadway V/C analysis for future 2030 with Recommended Plan 
conditions during the AM peak hour and PM peak hour, respectively. Figure A-9 and A-10 
depicts the 's for with Alte tive co nk hour and 
PM peak ho 
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PRELIMINARY DRAFT FOR INTERNAL REVIEW 

APPENDIX A: KAKA'A KO AREAWIDE TRAFFIC STUDY— TRAFFIC OPERATIONS MODEL DEVELOPMENT 

TRAFFIC SIMULATION MODEL DEVELOPMENT 

The vehicle routing decisions along with the final future year (2030) origin-destination travel 
demand matrix contained in the VISUM traffic assignment models were transferred into VISSIM 
for the traffic operations analysis and determination of performance measures for future 
scenarios. 

Overview of VISSIM Model Development 

The development of the VISSIM model includes three basic components: (1) setup, (2) 
calibration, and (3) validation. The VISSIM model was constructed by drawing the roadway 
network using aerial photography as a background. The number of lanes and the location of lane 
additions and drops were confirmed by field observations. Additional detail was incorporated into 
the VISSIM network (posted speed limits, grades, etc.) to better reflect observed field conditions. 
Ramp meter signal operation (i.e., cycle lengths a'nd timing plans) were specified. Driver behavior 
parameters were adjusted based on field observations. The distribution of vehicle types was also 
calibrated to local conditions so that the percentage of trucks and high-occupancy vehicles 
(HOVs) match the traffic counts. 

Since micro-simulation models like VISSIM rely on the random arrival of vehicles, multiple runs 
are needed to provide a reasonable level of statistical accuracy and validity. Therefore, the 
results of 10 se arate runs each using a different random seed number were averaged to 
determine th 

The VISSIM 
Traffic Micro 
Fehr & Pee 
parameters 
conditions. 

the criteria de 
'one] c 

ssively adjust 
odel was vali 

ped in Applying 
ia developed by 
default VISSIM 

ed to observed 

The calibrated and validated model is used to generate performance measures that are 
consistent with Highway Capacity Manual (HCM) (Transportation Research Board, 2000). The 
validated VISSIM model will serve as the basis for future conditions models. The VISSIM model 
will be revised based on planned roadway improvements and forecasted traffic demand volumes. 
Then, the model will be run for 10 iterations using different random seeds, and the results 
checked for reasonableness. Finally, the performance measures for freeway mainline sections, 
ramp junctions, and travel time segments will be extracted. 

Operations Model Input Data  

The model setup required the input of geometric, traffic control, and traffic flow data as 
summarized below: 

• Roadway geometric data were gathered using aerial photographs, design plans, and field 
observations. The lane configurations taken from aerial photographs were modified 
based on field observations. 

• The posted speed limits for the freeways and ramps were collected during field 
observations. 

• Existing traffic volumes in 15-minute intervals for the two-hour morning and four-hour 
afternoon peak periods: 6:00 to 8:00 AM and 2:30 to 6:30 PM. The peak hours are 6:30 
to 7:30 AM and 5:00 to 6:00 PM. 
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PRELIMINARY DRAFT FOR INTERNAL REVIEW 

APPENDIX A: KAKA'AKO AREAWIDE TRAFFIC STUDY — TRAFFIC OPERATIONS MODEL DEVELOPMENT 

• The traffic counts for the freeway mainline and most on- and off-ramps were collected 
using both manual and electronic methods in September 2008. Fehr & Peers estimated 
an origin-destination matrix using the exiting volume percentages for use in the traffic 
operations analysis model. 

• Percentage of truck and HOV volumes in the general traffic was obtained from previous 
2007 Traffic Count Data from HDOT. For this analysis, it was assumed that the truck and 
HOV vehicle (e.g., buses) percentage typically accounted for 5 percent of the general 
traffic and 6 percent of the general traffic on the H-1 Freeway. 

Separate models were created for the AM and PM peak periods. 

Operations Model Calibration 

Adjustments to the VISSIM model focus on the model components related to driver behavior, 
driver performance, vehicle fleet mix, and vehicle performance. The following major VISSIM 
model parameters are subject to adjustment: 

• Vehicle fleet composition (passenger cars, trucks and HOV vehicles such as transit or 
tour buses). 

• Vehicle headways 

• Distance between stopped vehicle (standstill distance) 

• Driv 	 he 	 es 

• Driv•ehavior 	ra 	junctior i.e., 	secti s, ramp merge 	tc.) 

The VISSIM 
Table A-4. 

odel wa ault lues with the 	ues as shown in 

TABLE A-4 

TRAFFIC SIMULATION MODEL CALIBRATION ADJUSTMENTS 

Parameter 	 Default Value 	Adjusted Value 

95% (arterials); 
96% (H-1 Freeway) Vehicle Fleet 

Composition 

Lane Changing 
Behavior 

Car Percentage for Sedans 

Truck/HOV Percentage 

Emergency Stop Distance 

Anticipatory Lane Change Distance 

Max. Look Ahead Distance 

Average Standstill Distance' 
	

4.92 / 6.56 ft 

98% 

2% 

16 ft 

656 ft 

820.2 ft 

5% (arterials); 

6% (H-1 freeway) 

50 ft 

1,500 ft 

1,500 ft 

4.92 / 6 56 ft 

Safety Distance Reduction Factor2  

Max. deceleration for cooperative 
braking 

06 0.6, 0.2 

9.84 ft/s2 
 -9.84 ft/s2  

Note, 	1. The default average standstill distance varies for freeway 14.92 ft) and urban 16.56 ft) driving 
behavior models. 

2. The default safety distance reduction factors varies for freeway during uncongested conditions 
(0.6) and congested conditions at merge section (0.2). 

Source Fehr & Peers. 2008 
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APPENDIX A: KAKA'AKO AREAWIDE TRAFFIC STUDY — TRAFFIC OPERATIONS MODEL DEVELOPMENT 

The default VISSIM input parameter values did not represent study area conditions. The 
calibrated values in Table A-4 represent field observations. For example, the default vehicle 
composition contains only standard sedans. 

Operations Model Validation  

The parameters affecting capacity were adjusted so that the observed traffic conditions (speed 
and queuing) were replicated in the VISSIM models. Table A-5 lists the adjustments made to the 
VISSIM model parameters at critical freeway merging and weaving locations as part of the 
validation process. 

Category 

TABLE A-5 

TRAFFIC SIMULATION MODEL CALIBRATION ADJUSTMENTS 

Default 
Parameter 	 Value Adjusted Value(s) 

Freeway Mainline 
Capacity 

Average Headway' 
AM 

0. 9 sec 
0.9, 1.64,1.8 sec 

PM 0.9, 1.64,1.8 sec 

Freeway Lane 
Change Behavior 

Anticipatory Lane Change Distance 
AM 

2,000 ft 
2,000 - 4,000 ft 

PM 2,000 -4,000 ft 

Merge Ar 
Capacit 

AM 
dditiv 	 ty Distan 	2 

=MIAMI 

I 	
IMO  fety D 	

AM 

PM 

0.9 

0.9 

1.4   
I 	1.4 

Note: 	1. 	= 	at 	as the 	bet 	n the re 	mp 	• the leading vehic 
t 	• • 	- 

	
ice, 	ike the HI 	w 	uses the 	b 	•er to front bumper 

Source: Fehr 	eers, 	008 

nd front bumper of 
e. 

For both AM and PM peak periods, the lane change distance for many off-ramps on H-1 was 
increased to 2,000, 2,500, or 3,000 feet so that exiting vehicles changed lanes in time to reach an 
off-ramp or through vehicles. For the PM peak period, the average headway for the Nu'uanu 
Bridge area was increased to reflect the eastbound bottleneck caused by the merging traffic 
between Liliha on-ramp and Vineyard Boulevard on-ramp. 

During validation, the VISSIM model output was compared against field data to determine If the 
output was within acceptable levels. Four validation criteria were used to calibrate the traffic 
conditions on the H-1 Freeway corridor and access ramps in the study area (3.95 mile), including: 

• Average corridor travel times within 15 percent for more than 85 percent of cases 

• Total volume over count ratio more than 85 percent 

• Individual link speed have a visually acceptable speed-flow relationship 

• Bottlenecks create visually acceptable queuing 

Table A-6 shows the H-1 Freeway corridor travel time validation results that met the criteria. The 
speed-flow relationship and queuing at bottlenecks were visually inspected and found to be 
acceptable, consistent with the roadway utilization conditions shown in previous Figures A-3 and 
A-4 from the VISUM existing condition models. 
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H-1 Westbound 

5th to Nuuanu Bridge 

H-1 Eastbound 

Nuuanu Bridge to 5th St 

0:40 AM 13:11 14:31 10% 

PM 8:41 8:54 2% 2:09 

AM 11:45 10:34 10% 0:25 

PM 12:44 11:08 13% 0:55 

PRELIMINARY DRAFT FOR INTERNAL REVIEW 

APPENDIX A: KAKA'AKO AREAWIDE TRAFFIC STUDY - TRAFFIC OPERATIONS MODEL DEVELOPMENT 

TABLE A-6 H-1 
FREEWAY CORRIDOR TRAVEL TIME VALIDATION 

VISSIM Model 

Travel Time Speed (mph) 
Standard 

Difference Deviation 
Standard 
Deviation 

16.4 0.8 

28.1 5.4 

22.5 0.9 

21.4 1.8 

Tables A-7 and A-8 present the validation results of the intersection volumes for the AM peak 
hour and PM peak hour, compared to estimated demand volumes subtracted from the VISUM 
model. The network summary indicated that the total model volumes over demand ratio 
exceeded the minimum criteria of 85 percent in both AM and PM VISSIM model. 

ID 

TABLE A-6 
ANALYZED INTERSECTION VOLUME VALIDATION RESULTS 

Demand 
Volume 

-  AM PEAK HOUR 

Volume Served GEH 
Intersection Avera % 

401 H-1 EB o 	gigmaru. 	 .  am 	Winn, 	 A e: .5% 8.8 
402 H-1 WB •  =fa IENI In=1 	A im Eilmmn 88.5% 6.0 
403 H 1 EB  • MEM ni AMP' /m/ AR 1m 17.1mET 83.8% 6.4 

41 H-1 EB 0 E727E1 	Ti .,..... - ,d221277 IR MI .MilM 107.3% 2.7 
405 H-1 WB •  2:113r En nr2i., Mil _ m 12!=i=n2 98.5% 0.6 
407 H-1 EISI 0 Mr.' 2171 REM IN ■ M 21111■Mil 86.9% 7.2 
408 H- WB • 	__.-411rEE 3irM • U  SE 40! 86.0% 8.5 
409 H-i WB off-ramp & Dole St/Wilder Ave 1036 968 93.4% 2.1 
411 H-1 WB on-ramp & Alexander St/Metcalf St 1512 757 50.1% 22.4 
412 H-1 WB on-ramp & Punahou St (bridge) 2678 2692 100.5% 0.3 
413 H-1 EB off-ramp 	& Punahou St (bridge) & Bingham St 2771 2395 86.4% 7.4 
415 H-1 EB on-ramp & Pi'ikoi St 1600 1564 97.8% 0.9 
417 Pensacola St & Lunalilo St 2586 2262 87.5% 6.6 
418 H-1 EB on-ramp & Ward Ave/ Kinalau PI 1694 1641 96.9% 1.3 
419 H-1 EB off-ramp & Kinau St 1630 1188 71.7% 12.4 
426 H-1 WB off-ramp (NB on University) and on-ramp (SB on 3559 2583 72.6% 17.6 
427 Ward Ave & Beau St 2999 2109 70.3% 17.6 
428 Ward Ave & Lunalilo St 1726 1716 99.4% 0.2 
429 Pl'ikoi St & Lunalilo St 1832 1596 87.1% 5.7 
430 Ke'eaumoku St & Kinau St 1841 1601 87.0% 5.8 
431 Ke'eaurnoku St & Lunalilo St 1485 1365 91.9% 3.2 
432 Pi'ikoi St & Beau St 2153 1967 91.4% 4.1 
433 Pensacola St & Kinau St 2159 1708 79.1% 10.3 
500 Pensacola St & Wilder Ave 1439 1339 93.1% 2.7 
501 Pilkoi St & Wilder Ave 1489 1351 90.7% 3.7 
502 Ke'eaumoku St & Wilder Ave 2108 2086 99.0% 0,5 
503 Punahou St & Wilder Ave 2951 3000 101.7% 0.9 
504 McCully St & Dole St and Metcalf St 1956 1477 75.5% 11.8 
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(Continued) TABLE 
ANALYZED INTERSECTION VOLUME VALIDATION 

A-6 
RESULTS 
Demand 

Volume 

-  AM PEAK HOUR 

Volume Served GEH , 

ID Intersection Average % 
505 University Ave & Dole St 3985 3439 86.3% 9.0 
506 Punchbowl St & Vineyard Ave 5368 5059 94.2% 4.3 
510 Punchbowl St & S. Beretania St 4595 3763 81.9% 12.9 
511 Ward Ave & S. Beretania St 4431 3529 79.6% 14.3 
512 Pensacola St & S. Beretania St 3892 3163 81.3% 12.3 
513 Pi'ikoi St & S. Beretania St 3892 3381 86.9% 8.5 
515 Kalakaua Ave & S. Beretania St 3159 2514 79.6% 12.1 
516 McCully St & S. Beretania St 3526 2731 77.5% 14.2 
518 Punchbowl St & S. King St 3694 3218 87.1% 8.1 
521 Ward Ave & S. King St 2414 2109 87.4% 6.4 
522 Pensacola St & S. King St 2803 2446 87.3% 7.0 
523 Pi'ikoi St & S. King St 2880 2595 90.1% 5.4 
525 Kalakaua Ave & S. King St 2941 2622 89.2% 6.0 
526 McCully St & S. King St 2308 1985 86.0% 7.0 
528 University Ave & Beretanla St/King St 4303 3628 84.3% 10.7 
531 Pensacola St & Kapiolani Blvd 2998 2700 90.1% 5.6 
532 Pl'ikoi St & Kapiolani Blvd 3157 2919 92.5% 4.3 
552 Punahou St & Beretania St 3706 3037 81.9% 11.5 
547 Pi'ikoi St & Ala Moana Blvd 3632 3509 96.6% 2.1 
534 Atkinson Dr & Kapiolani Blvd 3085 2660 86.2% 7.9 

Network Summary 
Total Demand ilumer 128,367 
Total 
Percent 

Volume 
Serve 

EMI II ■V / A =I .._ 
an 

110 329 
86% 

Meet the 85% YES 
GEH Statistic 52.2 

ID 

ER: eastbound • 	• 	• 	- .d boy nd_ 

ANALYZED INTERSECTION 

Intersection 

0: westbou • 	a bound 
TABLE A-7 

VOLUME VALIDATION RESULTS 
Demand 

-  PM PEAK 
Volume 

HOUR 
Served GEH 

Volume Average % 
401 H-1 ER on-ramp & Kapiolani Blvd/Waiaka Road 1613 1593 98.8% 0.5 
402 H-1 WB off-ramp & Kapiolani Blvd/Mahiai St 2170 2336 107.6% 3.5 
403 H-1 EB Off Ramp & S. King St 1820 1324 72.7% 12.5 
41 H-1 EB on-ramp (departure) & King St/Waialae Ave 1083 804 74.2% 9.1 
405 H-1 WB on-ramp & Kalele Rd/Waialae Ave 1025 1665 162.4% 17.5 
407 H-1 ER on-ramp & Off Ramp at University Ave 2398 2421 101.0% 0.5 
408 H-1 VVB on-ramp & University Ave NB 2958 3115 105.3% 2.8 
409 H-1 WB off-ramp & Dole StNVilder Ave 1212 1389 114.6% 4.9 
411 H-1 WB on-ramp & Alexander St/Metcalf St 1159 1035 89.3% 3.7 
412 H-1 WB on-ramp & Ponchos St (bridge) 2471 2514 101.7% 0.9 
413 H-1 EB off-ramp & Punahou St (bridge) & Bingham St 2723 2477 91.0% 4.8 
415 I-I-1 ER on-ramp & Pi'ikoi St 2393 1530 63.9% 19.5 
417 Pensacola St & Lunalilo St 2707 2084 77.0% 12.7 
418 H-1 ER on-ramp & Ward Ave/ Kinalau PI 1962 1801 91.8% 3.7 
419 H-1 EB off-ramp & Kinau St 1842 1611 87.5% 5.6 
426 H-1 WB off-ramp (NB on University) and on-ramp (SB on 3036 2599 85.6% 82 
427 Ward Ave & Knau St 3571 2869 80.3% 12.4 
428 Ward Ave & Lunalilo St 1706 1495 87.6% 5.3 

Page A-24 of 29 

AR00155104 



PRELIMINARY DRAFT FOR INTERNAL REVIEW 

APPENDIX A: KAKA'AKO AREAWIDE TRAFFIC STUDY - TRAFFIC OPERATIONS MODEL DEVELOPMENT 

(Continued) TABLE 
ANALYZED INTERSECTION VOLUME VALIDATION 

A-7 
RESULTS -  PM PEAK HOUR 

lo Intersection 

Demand 
Volume 

Volume Served GEH 

Average % 
429 Pi'ikoi St & Lunalilo St 2404 1631 67.8% 17.2 
430 Ke'eaumoku St & Kinau St 2645 2029 76.7% 12.7 
431 Ke'eaumoku St & Lunalilo St 2130 1648 77.4% 11.1 
432 Pi'ikoi St & Kinau St 3250 1957 60.2% 25.3 
433 Pensacola St & Kirsau St 2322 1975 86.1% 7.5 
500 Pensacola St & Wilder Ave 1358 1339 98.13% 0.5 
501 Pl'ikoi St & Wilder Ave 1683 1428 84.8% 6.5 
502 Ke'eaumoku St & Wilder Ave 2617 2325 88.8% 5.9 
503 Punahou St & Wilder Ave 2754 2408 87.4% 6.8 
504 McCully St & Dole St and Metcalf St 4019 1660 41.3% 44.3 
505 University Ave & Dole St 3405 3450 101.3% 0.8 
506 Punchbowl St & Vinyard Ave 4145 4031 97.2% 1.8 
510 Punchbowl St & S. Beretania St 5073 4818 95.0% 3.6 
511 Ward Ave & S. Beretania St 3895 3357 86.2% 8.9 
512 Pensacola St & S. Beretania St 3381 2927 86.6% 8.1 
513 Prikoi St & S. Beretania St 4285 3052 71.2% 20.4 
515 Kelakaua Ave & S. Beretania St 2621 2427 92.6% 3.9 
516 McCully St & S. Beretania St 2891 2679 92.7% 4.0 
518 Punchbowl St & S. King St 3942 3803 96.5% 2.2 
521 Ward Av. 	 .. •.0% 10.7 
522 
523 
525 

Fatima  TWILL lal !Mk ■ A I= 
Pilkoi St  ECM =  ■Il  II= A 
Kalakaua  ITIM 21 	fl.. 	An 11= 

MI 17M1=75 

= ilmIMIZE 
I. .1.8 
1. mrmimum 

rIMIMIIIIME 

.. M:IZM 

'1.11; 

81.7% 
75.3% 

12.3 
18.0 

87.0% 7.0 
526 McCall •  MT • ■ "4■1 1•1•1  89.2% 

99.1% 
93.2% 

5.7 
0.6 
4.0 

528 
531 

Univers ,  MEW 2131 .21M W ■ 
Pensece  ITT' Az  ■ w ii■ 

532 Pl'ikoi St 	......I Blvd 22 332 ' 89.3% 6.7 
552 Punahou St & Beretania St 3778 3172 84.0% 10.3 
547 Prikoi St & Ala Moana Blvd 8317 5621 67.6% 32.3 
534 Atkinson Or & Kapiolani Blvd 3780 3338 88.34 7.4 
Network Summary 

Total Demand Volume (veh/hr) 143,080 
Total Volume Served (veh/hr) 122,360 

Percent Served 86% 
Meet the 85% criteria? YES 

GEH Statistic 56.9 
ES: eastbound or Koko Head bound. WB: westbound (Ewa bound) 

Like the development of future VISUM traffic forecasting model, the validated existing VISSIM 
simulation models were modified to include future baseline roadway improvements assumed in 
the 2030 O'ahuMPO model for 2030 baseline conditions first. Necessary changes to the signal 
operations and driver behaviors were made to reflect future traffic flow patterns. The finished 
2030 baseline models were then adapted to include regional roadway improvements and local 
station area circulation improvements proposed in the Recommended Roadway Improvements 
Plan and the Alternative Roadway Improvements, as described in Chapter 6 of Kaka'ako 
Areawide Traffic Study. 

Several performance measures were used to develop the proposed roadway improvements and 
the alternative plan, as described in the Existing and Future Base conditions analysis (Chapters 4 
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and 5) as well as the assessment of the Recommended Plan (Chapter 6) in Kaka'ako Areawide 
Traffic Study. These measures were output from the VISSIM models, including corridor travel 
time, number of vehicles served, vehicle miles traveled (VMT), vehicle hours traveled (VHT), 
vehicle hours of delay (VHD), speed, and vehicle hours of delay per mile, freeway ramp and 
intersection level of service (LOS). 

STATION AREA INTERSECTION LEVEL OF SERVICE ANALYSIS 

Intersection operating conditions adjacent to the proposed three guideway stations were analyzed 
using the same tool and methodology as described in the Transportation Technical Report 
(Section 2.3.3) of the DEIS. Future 2030 turning movement forecasts were developed for the 
intersections surrounding the proposed guideway stations, following the same methodology used 
in the DEIS. 

This methodology defines intersection operating LOS conditions based on the average vehicle 
control delay for signalized intersections and longest delay experienced by any single movement 
for intersections controlled by stop signs. LOS definitions are provided in Table A-9 for signalized 
intersections and Table A-10 for unsignalized intersections. 

Level of 
Service 

LEVEL OF SERVICE 

Control Delay 

(seconds/vehIcle) 

TABLE A-9 

DEFINITIONS FOR SIGNALIZED INTERSECTIONS 

' 	
Interpretadon* 

servi 	c 	when 	ogression is extr 	ely favorable and 
A <10.0 es aid 	dun 	he g 	. Most v 	lea do not stop at 

cle I 	 Iso 	tribute to low de 	ty. 

his lev 	n 	occurs 	h g 	d progression, s 	cycle lengths, or 
B _ 0.0 oth. Mo 	stop th 	• 	OS A, causing h 	er levels of 

average delay. 

C >20D and <35.0 

These higher delays may result from fair progression, longer cycle 
lengths, or both. Individual cycle failures may begin to appear at this level. 
The number of vehicles stopping is significant at this level, though many 
still pass through the intersection without stopping. 

At level D, the influence of congestion becomes more noticeable Longer 
delays may result from some combination of unfavorable progression, 

D >35.0 and <55.0 long cycle lengths, or high volume-to-capacity ratios. Many vehicle stop, 
and the proportion of vehicles not stopping declines. Individual cycle 
failures are noticeable. 

This level is considered by many agencies to bathe limit of acceptable 
delay. These high delay values generally indicate poor progression, long E >55.0 and <80.0 
cycle lengths, and high volume-to-capacity ratios. Individual cycle failures 
are frequent occurrences. 

This level, considered unacceptable by most drivers, often occurs with 
oversaturation; that is, when arrivals flow rates exceed the capacity of the 

F >80.0 intersection. It may also occur at high volume-to-capacity ratios below 1.0 
with many individual cycle failures. Poor progression and long cycle 
lengths may also be major contributing causes to such delay levels. 

Source: Highway Capacity Manual, Transportation Research Board, 2000. 
*Level of service interpretation was derived from Highway Capacity Manual 1994, Transportation Research Board, 1994. 
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TABLE A-10 

LEVEL OF SERVICE DEFINITIONS FOR STOP-CONTROLLED INTERSECTIONS 

Level of Service Control Delay 
(seconds/vehicle) 

A <10.0 

B >10.0 and <15.0 

C >15.0 and <25.0 

D >25.0 and <35.0 

E >35.0 and <50.0 

F >50.0 
Source: Hi.inva 	Ca.aci 	Manual, Trans•ortation Research Board. 2000. 

EFFECT OF Pl'IKOI-PENSACOLA REVERSAL 

The ORTP 2030 has proposed to reverse the direction of the existing one-way Pi'ikoi Street and 
Pensacola Street (Project No. 53). During the development of the future 2030 baseline traffic 
forecasts an 	n mo 	 Kaka'ak reawid 	 nd that the 
proposed re 	 nifica 	ect th travel patterns 	the study area, 
which would t providu ir 	luation 	he b 	nd e ts of the Reco ended Roadway 
I mprovemen 

Reversal of 	 koi St 	a 	Pensa 	et would signi antly impact the 
regional acc 	e Ka ako an 	eighbo 	o the H-1 Free y. The following 
traffic shifts may occur due to the reversal of the one-way couplet: 

• Under current conditions, traffic from the makai side of the H-1 Freeway can utilize the 
mauka bound triple left-turn lanes at Pi'ikoi Street and Lunalilo Street and then diverge to 
the Lunalilo on-ramp or Lunalilo Street frontage road. Due to the proximity of Pensacola 
Street and the Lunalilo on-ramp, conversion of Pensacola Street from makai bound to 
mauka bound would limit the left-turn volumes from Pensacola Street to Lunalio on-ramp. 

• Traffic intending to use the H-1 Freeway to Aiea or further west would likely change 
course to use Beretania Street or Kapiolani Boulevard to access the westbound on-ramp 
at Punchbowl Street. Because the intersection of Vineyard Boulevard and Punchbowl 
Street has been heavily utilized under existing conditions and would remain congested 
under future 2030 conditions, additional traffic on Punchbowl Street would create much 
worse congestion on all approaches, with extended queues and stop-and-go conditions 
on Vineyard Boulevard, Beretania Street, Ward Avenue, and Kapiolani Boulevard. 

• Conversion of Pi'ikoi Street from makai bound to mauka bound would result in a change 
in access to the eastbound on-ramp at Pi'ikoi Street just makai of the H-1 freeway. This 
eastbound on-ramp would more likely be utilized by the communities in the Makiki area or 
Punahou area. 
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• Traffic from the Kaka'ako or the Ala Moana communities would no longer have easy 
access to the H-1 eastbound on-ramp via Prikoi Street makai of the H-1 Freeway. This 
traffic would more likely use the other eastbound on-ramp at Ward Avenue or University 
Avenue. However, because these two ramps are heavily utilized under existing 
conditions and would remain heavily utilized in future conditions, this traffic may choose 
to stay on an eastbound arterial such as King Street, Kapiolani Boulevard or Ala Moana 
Boulevard. 

Compared to the 2030 No Build Conditions without this ORTP project, 2030 conditions with this 
ORTP project would likely result in less traffic on the H-1 Freeway between the Punchbowl Street 
on-ramp and Lunalilo on-ramp because traffic may re-route to other parallel arterials. These traffic 
shifts would increase the critical movements at high-volume intersections such as Vineyard 
Boulevard at Punchbowl Street and Beretania Street at Ward Avenue, creating major bottlenecks 
and metering local traffic entering the H-1 Freeway. This traffic shift phenomenon would be much 
more visible in the PM peak period when the Lunalilo on-ramp to the H-1 Freeway would remain 
open and the Ewa-bound travel on the H-1 Freeway would be generally more desired in the PM 
peak period in terms of the overall commute patterns. 

The goal of the Recommended Plan as described in Chapter 6 of Kaka'ako Traffic Study is to 
improve H-1 Freeway access to and from the Kaka'ako-Makiki area and future guideway stations 
as well as enhance the traffic operations on the H-1 Freeway. Inclusion of the proposed roadway 
reversal proj e eate a nt from the 
existing recommended 
reconfigurati 	 cent arterials. 
Therefore, 	 ouplet was not 
assumed in 	 tudy. 
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APPENDIX B: 
EVALUATION OF PIIKOI/PENSACOLA REVERSAL OF ONE-WAY COUPLET 

SUMMARY OF RESULTS 
(FEHR & PEERS, JULY 2009) 
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EVALUATION OF PIIKOI/PENSACOLA REVERSAL OF ONE-WAY COUPLET 
SUMMARY OF RESULTS 

The OMPO recommendation to reverse traffic directions on Piikoi and Pensacola Streets 
has been examined in conjunction with the overall analysis of the ongoing closure of the 
Lunalilo Street on-ramp to the H-1 Freeway and other issues associated with the 
Kakaako Area rapid transit traffic analysis. 11 has been determined that this proposed 
highway improvement does not achieve its objective of improving traffic operations 
within the study area for a variety of reasons. The analysis indicates that this 
recommendation would have negative effects both directly on the one-way pair of streets 
and, more significantly, indirectly on other major roadways in the study area. Simply 
stated, it would increase the existing congestion at the Beretania Street at Ward Avenue 
intersection and at the Vineyard Boulevard at Punchbowl Street intersection, resulting in 
a complete breakdown of local circulation in and around the Kaka'ako study area. 

INDIRECT IMPACTS 

Under existing conditions, the three northbound left-turn lanes on Piikoi Street at the 
Lunalilo Street intersection are unable to accommodate the peak period traffic demand, 
especially during the evening peak period. The majority of these vehicles are attempting 
to access and utilize the Lunalilo Street on-ramp to head ewa-bound on H-1. Vehicle 
queues frequently extend past King Street because of the high traffic demand that is 
attempting to access H-1 using the Piikoi Street connection to Ala Moans Boulevard and 
the Ala Moana Center, coupled with the limited capacity of the single-lane Lunalilo Street 
on-ramp. If the traffic directions on Piikoi and Pensacola Streets were reversed, the 
capacity of this connection from H-1 to Ala Moans Boulevard and the Ala Moans Center 
would be significantly reduced, forcing many of these vehicles to find alternative routes 
to H-1. While Pensacola Street does remain the primary option, it could only operate as 
a single northbound left-turn lane at the Pensacola Street at Lunalilo Street intersection 
because of the proximity of the single-lane Lunalilo Street on-ramp. If more than one 
lane of traffic was allowed to turn left from Pensacola onto Lunalilo, there would be 
insufficient room for the vehicles attempting to use the on-ramp in the second and third 
lanes to merge into the single lane on-ramp. 

The result would be that vehicles would be forced to utilize the H-1 westbound on-ramp 
at Punchbowl Street since a northbound left-turn is not allowed at the H-1 westbound on-
ramp at Punahou Street. The travel demand model indicates this overflow traffic would 
travel mauka from Ala Moana on an extremely congested Ward Avenue, Alapai Street 
and Pensacola Street to make a left-turn onto an already congested Beretania Street in 
order to access the H-1 ewa-bound on-ramp at Punchbowl Street. This would result in a 
large increase in northbound through traffic at the Punchbowl Street at Vineyard 
Boulevard intersection, which already experiences extremely heavy eastbound and 
westbound traffic heading to and from H-1 along Vineyard Boulevard. The traffic 
analysis indicates that vehicles passing through either the Beretania Street at Ward 
Avenue or the Vineyard Boulevard at Punchbowl Street intersections would experience 
extreme delays resulting in a total breakdown of the local circulation system. 
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DIRECT IMPACTS 

The reversal of traffic directions on Piikoi and Pensacola Streets would totally reduce the 
effectiveness of the H-1 eastbound on-ramp at Piikoi Street, even if two-way operations 
were allowed on Piikoi Street near H-1. The revised operation of the street system 
would reduce the ability of this ramp to accommodate much of the diamondhead-bound 
traffic forcing traffic in the Kaka'ako and Ala Moana areas to further utilize Ward Avenue 
since the next closest eastbound on-ramp is located at University Avenue. As discussed 
above, Ward Avenue is a congested facility that would become more so with this added 
traffic. Also, the need to use Ward Avenue to access H-1 in this direction would force 
some of the traffic to backtrack, i.e., travel in the ewa direction first to access the freeway 
in the diamondhead direction. 
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